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COMBINING THE STRANDS OF THE EAST RIVER 
BRIDGE CABLES. 

In tracing the progress of making the superstructure of 
the East River Bridge, it will be remembered that we began 
with the manufacture of the steel wire, and afterwards ex- 
plained how the great coils were unwound, and the wire 
carried across the river from anchorage to anchorage, to and 
fro, until it had been passed a sufficient number of times to 
make a strand. The wire, we stated, weighed one pound 
per eleven feet, and 261 wires made one of the strands, nine- 
teen of which laid together constitute one of the four great 
suspension cables. These immense ropes are about 3,500 
feet in length each, and extend between the eye bars of the 
anchorages. When finished they will be sixteen inches in 
diameter, and their object is to support the weight of the su- 
perstructure. Since last summer the work of making the 
strands has steadily progressed until now twelve belonging 
to each cable are finished, and a thirteenth is nearly ready 
for lowering into place upon the saddles on the piers. A 
sufficient number, therefore, has been completed to allow 


the assembling to begin, and to the first steps of this impor- 
tant operation we devote the present article and illustra- 
tions. 

Each cable is composed of two portions, the core and the 
exterior envelope; the former consists of seven, the latter of 
twelve strands. When finished this distinction will be ob- 
Jiterated, as all the strands will be bound into one homo- 
geneous cylinder, the object being to protect the wires from 
effects of the weather, and allow of the convenient attach- 
ment to them of the other portions of the bridge; otherwise 
the strands might lie loosely side by side as they now do. 
This binding will exist everywhere, except directly on the 
saddles, and here it is omitted for the obvious reason of the 
immense labor which would be required to lift the entire 
cable from the grooves, and which would serve no useful 
purpose. It follows consequently that, in placing the strands 
over the saddles, due regard must be had to their ultimate 
position in the cable, so that, referring to Fig. 2, page 306, 
the lower-most strand, 1, of the envelope is first laid, then 
the pair marked 2, then pair 8; above these come the seven 


strands, in similar order, which go to make up the core. 
To enable the distinction to be clearly made between core 
strands and envelope strands, we have made the former black 
in Figs. 2 and 8. : 

It will be remembered that the strands are secured by their 
bights being passed over heavy pins which go through the 
eyes of the anchorage bars, and also that, after each strand 
was finished, wire wrappings were placed around it at short 
intervals apart. Before assembling those strands constitu- 
ting the core, all these wrappings, excepting those on the 
center strand of the seven, are removed. Then, at a point 
twenty-one and a half feet distant from the eye bar ends, lash- 
ings are clapped on first upon the lower pair of core strands, 
then upon the three next above, and finally upon the upper 
pair, Fig. 3, the object being to draw the strands individually 
together horizontally. To haul them up close vertically, a 
rope is attached to one of the envelope strands, 2, Fig. 3, 
brought up around all the core strands, up again to form a 
long bight, around the core strands again, and finally secured 

[Continued on page 806. ] 
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A RAID ON INVENTORS’ RIGHTS. pe A ta | A RAID OM INVENTORS BIGHTS. _[proftable, and thatthe court should determine what pe and that the court should determine what pro. 
As the patent law now stands there are two ways for a ‘portion of profits was due to the robbery and what to other 
atentee to recover for an infringement of his rights. He elements; and, finally, you should make all legal proceedings 
may proceed at law and recover damages, that is, what he against them so onerous and expensive that none but very 
has lost by means of the infringement: or he may proceed rich men could contend with them—would it not be justly 
in equity to recover the infringer’s profits, or the saving ef- said that you had promoted fraud and wrong, and discour. 
fected by the use of the pirated appliance or process. 'aged industry, and injured all the best interests of society? 
These two courses are adapted to two entirely different |I cannot view this section inany better light, in reference to 
classes of patents, though in many cases the patentee may , the rights and interests of patented property.” 
elect which course he wil) pursue in case of infringement, , In spite of such objections as these, the Senate committee 
both being open to him Where the value of the patent con- |saw fit to adopt the obnoxious section; most probably, as we 
sists wholly in the right to make and sell the thing patented, ; have already intimated, as a compromise; for the enemies 
the rule of damages 1s applicable. Where the value of the of the patent system were striving to introduce features even 
patent consists wholly in the use of the patented appliance | more vicious and disastrousin their tendency. Greater suc. 
or process, cases of infringement go tocourts of equity, |cess has attended their efforts before the committee of the 
and the amount of the patentee’s money recovery is meas-! House. After a strangely brief consideration (less than five 
ured by the infringer’s gains through the infringement. In | minutes, it is said) that committee adopted, April 26, a sub. 
an action at law the plaintiff recovers actual] damages. If |stitute for this second section (S. 800; H. R. 1,612), which 
he has been in the habit of granting licenses to make and seeks to reduce still more the limited right in his invention 
sell his invention, thus establishing a market value for the | which the original allows the patentee. It provides that in 
right, such license is mude the primary (but not the abso. :al) suits for infringement the measure of the plaintiff's re- 
lute) basis for measuring damages. In case the evidence on ' covery shall be the same both in law and in equity. That 
this point is not sufficient to determine a just measure for | measure is the license fee, as established either by a reason. 
damages, the court or jury determines the damages from all 1able number of transactions applicable to the case at bar or 
the evidence in the case. Where the profit of an invention | by a jury; and no evidence on account of the economy of 
accrues only to the user of it the doctrine of equity is that | the pirated invention is to be admitted to help the jury to 


a trust exists in behalf of the inventor or owner ot the pat- 
ent, for whose benefit the user of the patent is a trustee; and 
whatever money an infringer derives from the use of the in- 
vention he is bound to pay over to the owner of the patent. 
This even where the infringer fails to make a profit by the 
infringement, since his misuse of the patent may be more 
seriously injurious to the patentee than its proper and profit- 
able employment could possibly be. 

To obviate certain practical difficulties in the working of 
this last rule—obviously also to prevent the enactment of 
something worse—the Senate committee adopted Section 2 of 
the amended Senate bill No. 800. As analyzed by Judge Foote 
(it is too long to be quoted here), this section divides all cases 
of infringement into two classes. First. where no account 
of profits or savings shall be allowed; secondly, where it 
shall be allowed. In the first class there are two divisions— 
(e) where the patentee has elected to license other persons 
generally to use his invention, in which case the license fee 
is to govern the assessment of damages; (6) where it shall | 
appear to the court and jury that it is for the interest of the 
patentee that other persons generally should use his inven- 
tion and pay a license fee therefor; then the court and jury 


809 | are to say what would be the proper license fee. Jn the sec- 


ond class of cases the bill provides that in taking an account 
of profits ‘‘ the defendant shal) not be charged with any sav- 
ing he may have made. if he shall show that it has not en- 

abled him to realize an actual profit in that part of the busi- 
ness connected with the use of the invention.” 

Strenuous objections were urged against this section. It 
was pronounced an unnecessary innovation in patent legis- 
lation, and unconstitutional, in that it turned the patentee’s 
absolute and exclusive right, during the life of the patent, 
into a qualified and limited mght. Mr. Walkerclaimed that 
316 | ite effect would be to abolish the recovery of profits alto- 
pera and limit the recovery to the damages which the pat: 
entee has suffered, thus taking away the lion’s share of the 
benefit derivable from avast portion of the inventions made 


and conferring that share upon infringers. Among other ob- | 


jections, Mr. Hubbel urged that, in making the license fee 
the measure of the damage, the infringer would be placed on 
a better footing than the parties takinga license. ‘‘It would 
be simply a license to the defendant to goon and pirate a! 


patent, and be subject to no greater license fee than was paid | 


by the most favored parties of the patentee, who had risked 
their capital and everything they had, perhaps, to demon- 
| strate whether or not it was a success. - « What right! 


has Congress, when a man _has an exclusive right granted, to 


come in and say, ‘If you demonstrate, through capital, 
through any of your friends, through any influences which 
will enable you to carry it into execution, that it is a success- 
ful business matter, therefore any pirate may come in and 
take away your profits or participate in them by setting up 
an infringement, and you shall only hold him to the same 
measure of license fee?’” 

To leave it to judge or jury to decide whether or not it 
was to a man’s interest to issue licenses, Judge Foote in- 
sisted, was not only a new feature in patent law, but new . 
to the jurisprudence of any civilized country. Even worse 
in effect were the provisions forbidding the accounting of, 
profits where the infringer did not makes profit on his en- ; 
tire business, and requiring the profit, where it was allowed, 
to be determined by an investigation into all the business, 
connected with the use of the invention to determine its! 
share of the gains. After going through the whole section 
to show that it had been draughted in the interest of in- 
fringers, Judge Foote said: ‘‘ Suppose, Mr. Chairman, we 
had a band of robbers amongst us of great wealth and 
power; that they were accustomed to enter people’s houses ; 
and drive them from their homes, that they took their cattle 
and their horses—that the wheat, the corn, the cotton, that 


of others by their labor and expense had produced, they should 


appropriate, and to meet such an emergency you should pass 
an act like this second section, to wit, that there should be 
no recovery against these robbers beyond the price in the 
market of the articles taken, or what a court or jury should 
say ought to be a market price; that in case of an account- 


| ing nothing should be recovered unless the robbery had been 


determine its value. The only exception to the rule is ‘in 
cases where the defendant has made an actual profit aie 
'selling the thing patented or the product thereof; and in 
such cases the proportion of the actual profit of such sale 
due to such infringement shall be determined, and that pro- 
portion of such actual profit shall be the measure of the 
plaintiff's recovery.” 

It will be readily seen that this device puts all inven- 
tors practically under the thumb of infringers; and in the 
large number of cases in which the value of a patent con 
sists in the use of the invention, as in railroading, and notin 
the sale of the thing patented or some product of it, the in. 
ventor’s rights are laid open to the freestinvasion. Whether 
or not the section was draughted by the attorney of the West- 
ern Railway Association, it certainly covers just what he has 
been laboring for before the committee. 

Said a prominent railway superintendent and member of 
that association: ‘‘ Whenever our attention is called to a 
| patent of value. we use it, and in a few cases we are made 
to pay by plucky inventors; but in the aggregate we pay 
| much Jess than if we took licenses at first.” This provision, 
if made a law. wil) save them, and the like minded every- 
where, no end of annoyance, and possibly a good part if not 
all of what thev are now made to pay by ‘‘ plucky inventors.” 
But it seems impossible that Congress can adopt a measure 
so grossly unjust and mischievous. The would-be plun 
derers of our inventors are already too numerous and too 
willing to act upon “the good old plan, that they shall take 
who have the power, and they shall keep who can,” to nced 
any such legal authorization and encouragement. There 
never was a bolder raid upon the property rights of any 
class of the community; and it is to be hoped that the 
friends of justice will not suffer Congress to act on this mat- 
ter unwittingly. 

1 Oe 
THE MECHANICS OF THE BICYCLE. 

A correspondent wishes to know why it is that power 13 
gained by the use of a velocipede in traveling long distances; 
or how it is that one can travel so much faster without get 
ting fatigued by using a velocipede than when relying mpon 
the ordinary means of locomotion; or where the extra force 
comes from that enables a velocipedist to accomplish high 
speeds, totally impossible to the pedestrian. 
| In answering our much esteemed correspondent’s ques 

tions, we do not propose to open out the subject of the no- 
!menclature of dynamics, and to pronounce upon the dis 
tinctions between force, power, energy, work, and all the 
rest. The questions, as asked in familiar terms, are suscep 
| tible of accurate and exhaustive replies in equally familiar 
language. 

To condense the whole into a verbal nutshell, the walker 
or runner is wasting his strength in moving himself up and 
down, while the velocipedist has to contend solely against 
the friction of his machine. 

The action of walking, as so happily described by Dr. 
Holmes in his article on ‘‘The Human Wheel; its Spokes 
and Fellies,” is essentially a rolling one, the body rolling oF 
‘rocking on the ball of one foot as a fulcrum, and rapidly 
moving the other foot ahead to prevent falling when the cen: 
ter of gravity of the whole overhangs the base. It is8 forcl- 

{ ble, perilous, and complex operation. That it is forcible is 

demonstrated whenever we ‘run against” a post at night. 

: Its complexity is illustrated by the extreme difficulty in 8 

| quiring it; while the peril of the operation lies in the com- 

bination of its force and difficulty. Now that we are 

; to it, it seems a very easy and simple operation, of cours? 

|—and the comparison with the rollmg of a wheel with 
' portions of the periphery removed is not a bad one—ssvé in 

| one thing, which is where the genial Autocrat of the Break- 

| fast Table neglected dynamics to help along his simile. 
each of those swinging motions which we call step®, the 
center of the wheel, and all the weight hung from that cen’ 


ter, are lifted bodily as they swing over an upper arc of a 


circle. “ig 
That this is the case may be proved by attempting ™ Ke 

along under a board placed at such a height as to exac 

touch the top of the head. The rising of the whole body 
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a height nearly equaling that to which the heel is raised in 
walking causes the board to hit the head, or the head to 
strike the board, whichever you may call it. 

Now in walking a mile, or 5,280 feet, on level ground, in 
20 minutes (ordinary gait), and taking military regulation 
steps of 28 inches each, one lifts the body 5,280 x 12 + 28 = 
over 2,368 times in the 20 minutes, This means that the 
body is lifted 2,868 + 20 = about 118 times per minute. If 
the rise of the center of gravity is but one inch, and the 
body weighs 160 Ibs., there will be 118 x 160 + 12 = 590 
minute foot pounds, = nearly x, of a horse power, wasted 
just in lifting the body up and letting it come down again 
without any useful effect. In other words, the same amount 
of force expended in walking up 118 treadmill steps, each 
an inch high, in a minute, would develop x, of a horse 
power. 

If, now, one were to walk so that the head and shoulders, 
as indicating the vertical position of the center of gravity, 
should not rise and fall with the steps, all this force would 
be saved; and if the muscles were of steel, and the motive 
power of the whole a spring, then walking on a level would 
resolve itself, very largely, into a question of overcoming 
the friction of the feet and joints, etc. But unfortunately 
(perhaps), the muscles are dependent, for their contraction 
and strength, upon the action of the motor nerves, and 
these last upon the mysterious chemistry, electricity, or 
whatever it be, of the brain and the nerves of volition. 
Thus, in holding the arm or the leg out steadily in any given 
position for even a short length of time, although there is 
to work being done, dynamically speaking, there is, to the 
muscular system, what amounts to the same thing, whether 
caused by action or by continued restraint—fatigue, followed 
by pain and by temporary paralysis if too prolonged—the 
limb dropping when the muscles refuse to perform their 
office. 

There is thus much more physical fatigue caused by 
walking than corresponds to the 590 minute foot pounds, 
the foot pound account increasing arithmetically only, while 
the nerve tax mounts up in geometrical ratio. It is gener- 
ally considered more “fatiguing” to come down a very 
long flight of steps, say those in Trinity Church spire, al- 
though lifting no weight, than to climb up, especially if one 
has taken no rest at the top. 

We will now consider the work done by the velocipedist 
on a smooth and level mile course. Firmly seated, he 
causes the muscles of bis leg to turn a wheel, and to do that 
only. His whole body is never lifted; and in one four- 
wheeled variety having treadle bars with reciprocating hori- 
zontal motion, even the weight of the legs is not raised, as 
in the common bicycle. 

If an ordinary spring balance were fastened to the veloci- 
pede with rider in the seat, and the whole was hauled along, 
the spring would indicate in pounds the ‘‘ draught,” or the 
resistance due to the friction of the moving parts of the ma- 
chine, and to that of the ground and the tires. A bicycle 
with driving wheel 3 feet in diameter would make 5,280 +- 
(3 X 3.14) = about 528 revolutions per mile; and if we sup- 
pose the mile to be made in 20 minutes, the wheel has made 
528 + 20 = about 26 turns per minute. If the crank is 4 
inches long, the vertical stroke of the foot is 8 inches, but 
the center of gravity of the limb, which is located in the 
thigh, has been raised only about half that, or say 4 inches. 
Supposing the legs to weigh 55 Ibs., the work in lifting the 
legs is 55 x 4 x 26 + 12 = 476 foot lbs. 

But every pound of this, less the ridiculously small 
amount lost in overcoming the friction of hip and knee 
joints, etc., has been utilized on the down strokes of the 
cranks as driving force; whereas, in walking, the fall of 
the whole body (which is utilized in treadmill work) is 
wasted. 

We thus see that the velocipedist in traveling does 
less lifting than the pedestrian, and does not waste that 
force. He also strains the muscles less, and hence can keep 
it up longer and go further than if on foot; or he can ‘‘ speed 
up ” without getting fatigued by reaching the limit of en- 
durance of the muscles and their motor nerves. 

Furthermore, the velocipedist is apt to choose a better 
track than if walking. 

A case in which the leg power is so employed that the 
velocipedist wastes the, say, 478 foot pounds used in lifting 
his legs, but expends none in lifting the body, is where he 
sits in a wheeled frame after the style of the baby go-cart, 
and propels himself and the vehicle by pushing with his 
feet against the ground. If he were to sit in such a frame 
and haul himself along by winding up, on a drum worked by 
foot cranks, a rope attached to a fixed point ahead, the 
power expended in lifting the legs could be utilized on the 
down stroke, as in the regular bicycle. 

We think we have now answered our correspondent’s 
questions, at least so far that he can readily ‘‘cipher out ” 
for himself the entire interesting problem of locomotion. 

— r-+- —  ______- 

CAPTAIN EADS’ PROPOSED IMPROVEMENTS OF THE 

MISSISSIPPI AND 8ST. JOHN’S RIVERS. 

Backed by the prestige of his magnificent successin open- 
ing the mouth of the Mississippi, Captain Eads has now no 
difficulty in securing the whole people as his audience when 
he comes forward with two more great projects for national 
improvements. One of these is no less important than the 
work already accomplished, for it aims directly at the saving 
of the enormous expense of constructing the new levees along 
the Mississippi by a means as simple, and without doubt as 
efficient, as the famous jetties themselves. This means is, 
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briefly stated, to narrow the wide and shallow places of the | 
river so as to confine its current to auniform channel. The; 
river naturally scours its bed out in the narrow parts and 
drops the sediment in the wider portions along its entire 
length, and wherever there is a widening there are the shoals, 
the islands, the snags, and the stumps which impede naviga- 
tion. 

To bring the wide parts to the uniform width Captain 
Eads proposes to cover the sand bars with brush and stone 
dams. These obstructions would cause a deposit of sand be- 
tween them and force the waters to deepen the channel. The 
work should go on annually, the obstructions being grad- 
ually built higher, and finally, when the river had been 
brought to a uniformity of width, there would be a uniform- 
ity in depth, in current, and in transportation of sediment. 
This work could be much more easily accomplished than ' 
could the rip-rapping or mattressing of the banks, because it 
needs only to be done in shallow water. Levees are objec- 
tionable, it is argued, not because of the present amount 
needed for absolute protection from the near floods, for four 
or five millions would insure this, but it is because they must 
cave in at the wide places. Instead of diffusing the water 
by outlets and raising high levees at these points, as pro- 
posed by the United States Engineers, Captain Eads advo- 
cates its conservation —every drop of it—in one channel of 
uniform width, and the abolition of all the wide places, the 
closure of the outlets, and, if necessary, the closure of the 
island chutes. The United States Engineers propose to attack 
the bank of the river with shovels and wheelbarrow, to ac- 
commodate its anticipated elevation ten ora dozen feet higher 
than ever before. Captain Eads proposes to set the river to 
work in the bottom of its bed, as he did at the jetties, and, 
while deepening it for the benefit of commerce, to lower its 
haughty crest forever. They provide for a river carried 
threateningly above the land, a constant source of terror and 
anxiety, while he proposes that its vast volume, ‘‘in all the 
grandeur of its mightiest floods, shall be viewed with an ad- 
miration devoid of fear from happy homes safe above its sur- 
face.” 

Captain Eads’ other project is the deepening of the chan- 
nel through the bar at the mouth of the St. John’s River, 
Florida. Here he suggests a system of jetties analogous to 
those used at the mouth of the Mississippi. He finds that 
there exists from Jacksonville to the sea a river basin 25 
miles long and averaging one mile in width. At one end of 
this basin the average rise of the tide is nearly 1 foot, and at 
the other end 51¢ feet. The average quantity of tidal water 
passing into and out of this basin twice a day is equal to 
nearly 2,000,000,000 cubic feet. This would produce an 
average rate of current equal to 2 miles per hour, through a 
channel having a cross section of 80,000 square feet, or a 
maximum current during average flood and ebb tides of 
about 4 miles an hcur. With such a tidal basin, even with- 
out the additional advantage of the river current resulting 
from a large annual rainfall upon 7,500 square miles drained 
by the river, Captain Eads thinks that there would be no 
question of parallel jetties acting otherwise than as a certain 
means for deepening the channel through the bar. The in- 
flowing waters, now nearly 8 miles wide, would be caused to 
traverse a channel only three or four tenths of a mile wide. 
The frictional resistance would thus be greatly decreased, 
and higher tidal oscillations would occur at Jacksonville. 
The river channel would, therefore, not only be deepened 
over the shoals in the river by a higher plane of water at 
high tide, but the increased flow of tidal waters through the 
river would deepen the bottom likewise and materially im- 
prove the navigation of the river. 

t-te 
THE CONFECTIONER REGARDED IN THE LIGHT OF 
A COLORMAN. 

Should the dealer in paints for decorative purposes, tiring 
of his vocation, suddenly conceive the idea of exposing for 
sale bucketfuls of brilliantly colored, ready mixed paints as 
newly discovered but extremely toothsome and healthful 
substitutes for our present articles of dessert, as well as harm- 
less and delicious offerings to the candy-loving maiden and 
child, it is quite probable that the public, with its owu con- 
victions as to ‘‘the eternal fitness of things,’’ would prompt- 
ly spurn the proffered products of this new-fledged industry, 
and look with extreme pity, if not contempt, on the chemist 
who should rashly lend his name to testimonials asserting 
their harmlessness. And yet, if we are to believe the testi- 
mony of ‘‘experts” recently given in the Supreme Court of 
Massachusetts, at Boston, the trade of the confectioner would 
seem, in some cases, to be separated by but few removes 
from that of the colorman; the paints of the latter being 
mixed with linseed oil, while those of the former—identical 
in composition—are prepared for ‘‘internal use” with the 
more palatable materials, sugar and starch. This, of course, 
is a distinction; but, as far as the health and safety of the 
public are concerned, with very little difference. 

The trial referred to was that of a Boston firm of confec- 
tioners on the charge of manufacturing and selling candy 
adulterated with chrome yellow, or, more accurately speak- 
ing, chromate of lead. In view of the poisonous nature of 
this pigment, to which we shall presently refer, the evidence ' 
elicited from the witnesses was remarkable. A former mem- 
ber of the firm, who had been in the confectionery business 
for twenty-five years, stated that he had made a specialty of 
the lozenge department and had never known a case of in- 
jury to a person arising from chromate of lead, and bad 
never heard of any complaint against it. He bad always 
been in the habit of eating lozenges freely, and although he 
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should probably not relish a grain and a half of chromate 
of lead, yet at the same time he should not consider it dan- 
gerous. One of the workmen testified that chrome yellow 
was used in nearly every large establishment in New York, 
and he, together with other workmen, had been in the habit 
of eating the raw article. He had no doubt that he had 
eaten between one and two grains at a time and never con- 
sidered it dangerous to the extent it was used in making 
lozenges. Oneof the members of the firm testified that he 
was familiar with the confectionery business both in this 
country and in Europe; he had always taken the greatest 
precautions to have lozenges made pure (?), and, to the best 
of his knowledge, chrome yellow was very extensively used 
in this country; it was used to produce a harmony of color. 
By inquiry and observation he had taken pains to ascertain 
if chrome yellow was injurious, and among the chemists he 
had consulted was Dr. Liebig, in Europe. 

The object of the defense in this trial seemed to be to 
prove that not only is chromate of lead (which includes 
‘*chrome yellow,” ‘“‘ chrome green,” ‘‘ orange chrome,” and 
the ‘“‘ American vermilion” of some manufacturers) not 
poisonous, but that, even if it were so, the small quantities 
in which it is used would render it harmless. In regard to 
the first proposition we may refer to a very recent case re- 
ported in the Boston Medical and Surgical Journal under the 
head of ‘‘ Toxicology,” where we find the following cases 
of poisoning by the inhalation of dust containing chrome 
yellow. The Journal says: 

‘‘Leopold reports five cases of this form of poisoning, 
one of which proved fatal. The patients were employed in 
weaving cloth, colored with chrome yellow (chromate of 
lead), which was quite loosely applied to the thread, so that 
a portion of the pigment was easily detached and became 
diffused throughout the air of the room. The patients were 
affected with a yellow-coated tongue, yellow sputa, loss of 
appetite, malaise, insome cases vomiting, pain in the region 
of the stomach and umbilicus, obstinate constipation, and 
debility. The feces were yellow. These symptoms disap- 
peared in a few weeks after the removal of the cause, ex- 
cept in the case of an infant nine weeks old, who died in six 
or eight days after the beginning of the symptoms, which, 
however, did not appear until three weeks after exposure to 
the infected atmosphere. The symptoms in this case were 
fever, restlessness, shrieking, several yellow fiuid stools daily, 
redness of the skin over the chest and abdomen, parched 
lips, and, just before death, short respiration. 

‘‘ After death there were found inflammation and perfora- 
tion of the stomach, the same appearances which were seen 
in the two cases previously reported by Dr. Von Linstow, 
caused by ingesting the chrome yellow. None of the poison 
could be detected in any of the organs except the lungs, in 
which 8°6 milligrammes (0°055 grain) were found.” 

As to the second proposition, the small quantity used: 
there are but two to three salts of lead that as medicines are 
adapted for internal administration; and, when it becomes 
necessary for the physician to employ them in this manner, 
he uses them cautiously, and in what are called ‘‘ medicinal 
doses,” for it is well known that continued doses of exceed- 
ingly small quantities are the very ones that produce all the 
dangerous constitutional effects of the lead. 

Familiarity with poisons, as with other things, is apt to 
breed carelessness in handling, if not contempt for their ef- 
fects; and, because the worker among them testifies to their 
innocuoysness to his own system when self-administered, it 
by no means follows that the practice is a safe one to recom- 
mend to the public. At all events, no such testimony as we 
have referred to above will serve to remove the prejudice 
that exists in the minds of parents against allowing their 
children to be fed on substances that are known to be inju 
rious. 

The vegetable kingdom yields such a large number and 
variety of harmless coloring matters, exactly suited to the 
requirements of the confectioner, that there is no necessity 
for resorting to the use of either colored earths or metallic 
salts, and their employment, therefore, being not only inex- 
cusable, but criminal, should be promptly punished by the 
arm of the law. 

CONGRESS TO BE MADE A PATENT MILL. 

If that portion of the new patent bill is passed which pro- 
vides for the lapsing of a patent in event of the non-pay- 
ment of an auxiliary fee a few years after its issue, one re- 
sult will be to convert Congress into more of a patent manu- 
facturing concern than it already is. Every Congressman 
knows now that not a session passes but that legions of inven- 
tors, who have failed or who think they have failed to real- 
ize as much as they should during the lifetime of their pat- 
ents, fill the records with applications for extensions. It 
was to relieve Congress from this increasing burden that the 
duration of the patent was lengthened from fourteen to 
seventeen years, the object being to afford the inventor more 
time to gather his profits. Under the provisions of the pro- 
posed new law, however, it must be obvious that Congress 
will be besieged by applications to revive patents which 
have lapsed because poor inventors may not have had the 
means to pay the additional fees required at the time fixed 
by law, and for a great variety of otber reasons which will 
be urged. We have already pointed out other objections to 
this enactment, but the above in its results is by no means 
one of the least serious, as the consequence will be to en- 
gender an immense amount of special legislation, to take up 
the time and materially augment the work of Congress, and 
to hinder the progress of measures of public importance. 
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and use a, heavily weighted balancing pole; but these work- 


day sit as if fascinated gazing at the figure of a codfish wah. 


to the corresponding strand, 2, of the envelope on the other | men walk along unconcernedly with their heavy boots on, bling about in the middle of a fish dealer’s advertisement, 


side. 
and in this way the parts are drawn together. The cross 
lashings between the strands are then removed. At a few 
inches inside of the 21 foot 6 inch mark a wooden clamp is 
applied, and some three feet outward another clamp is at- 
tached. Four or five more of these clamps are put on the 
core between anchorage and pier, for example, and the per- 
manent assembling then begins. 

Between the wooden clamps, a massive iron clamp js ap- 
plied, and its parts are brought together by powerful lever 
wrenches. This compresses all the strands into an even 
cylinder, individual wires being prevented from slipping 
into the joints of the clamp by the downwardly extending 
horns shown at A, in Fig. 4. There is a special object in 
thus drawing the core strands so tightly together, namely, to 
compress them not into a mere assemblage of ropes of circu- 
lar section, but into a uniform cylinder, of which each strand 
except the center one will form a segment, as shown in Fig. 
4. To assist this formation the strands are beaten into place 
by heavy wooden mallets, and aided by wedges. The work- 
men carefully place in proper position such wires as may 
protrude beyond the smooth cylindrical surface. Now 
comes the binding, and to do this a buggy is attached to the 
core, and moved along as the lashings of wire are put in 
place. The first binding is put on just inside the iron clamp. 
It consists of No. 14 wire, wound on by an iron ring which en- 
circles the core and has handles to allow of its easy revolu- 
tion. To this ring the wire is attached, and two men at the 
handles serve the wire tightly around the core for about 25 
turns, the core being previously white-leaded. The end of 
the wire is secured, the iron clamp shifted ahead, the core 
is again compressed, another binding is put on, and thus the 
work progresses, the lashings being about a foot apart. 


Three workmen generally occupy the perilous swinging | rope. 
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tray called the “‘ buggy,” two engaged as above described, 
a third handling the wire, and perhaps a fourth man helps 
in various ways. The dizzy aerial perch of the bridge build- 
ers is shown in the engraving on our initial page, and it 
would seem that they worked on it almost at constant risk 
of their lives. Yet no accidents by falling have yet occurred. 
In fact the construction of the great bridge has served to 
show in a striking manner how men can become habitua- 
ted to living and working under abnormal conditions, for 
examples of these are found in the dense atmosphere of com- 
pressed air in the caissons while the latter were being sunk, 
and in the unguarded swinging platforms which traverse the 
lofty cables. The men seem perfectly at their ease, however, 
and even tempt fate by walking out on the cables alone, some- 
times holding by the slight hand rope provided, or occasional- 
ly scorning even this safeguard. The reader may get an idea 
of the nerve required for this feat by imagining himself walk- 
ing on a log about ten inches in diameter, placed at an angle of 
fifteen degrees or so, and at an elevation of a couple of hun- 
dred feet. Professional rope walkers, when they essay a 
performance of the kind, carefully rosin their stocking feet 


One of them laughingly told us that working on the 
buggy, and getting in and out in the above perilous fashion, 
had one advantage at least, and that was that tools were safe. 
Predatory visitors would never find their cupidity sufficient- 
ly excited to tempt them from the dizzy foot bridge upon 
the still more dizzy, narrow, and often greasy core. 

When the core is all bound the upper strands, as fast as 
completed, will be lowered into place, and finally, when all 
are finished, the core lashings will one by one be taken off, 
and the whole cable bound together in precisely the same 
way as above described, larger clamps being of course used. 
This work, it is expected, will be ended by the coming fall. 

—____—0-+ 6 _____—. 
ADVERTISING—A MODE OF MOTION. 

When Toddie, in that nursery classic ‘‘ Helen’s Babies,” 
expressed his desire to examine the mechanism of a watch 
by wanting ‘‘to shee the wheels go ’wound,” he hit upon a 
peculiarity of the human race by no means confined to its 
younger members. Whether it is, as a recent writer on 
physiological sesthetics has suggested, that anything indica- 
tive of life is more agreeable as an object of contemplation 
than one capable of being associated, however remotely, 
with thought of death, moving objects being an example of 
the first, and objects at rest of the second, it is certain that 
to every one the sight of mechanism in operation is more or 
less agreeable, and it would seem that the degree of pleasure 
depends in some measure upon the motion being unusual or 
unexpected. There is abundant room for speculation on 
this which we shall not indulge in here, as we mention the 
topic simply to note that some such mental operation pecu- 
liar to most people has recently been turned to account by 
inventors to enlist attention to advertising signs. 

It is positively funny to ride in any horse car in this city, 
and watch the passengers, sober elderly men and uncontrol- 
lable youngsters alike, all gazing fixedly at the moving paste- 
board figure of a washerwoman scrubbing clothes, or of a 
cobbler sewing shoes, or some similar device, inserted in the 
advertising panels of the cars by enterprising business 
houses, and kept in motion by the jolting of the vehicle. 
Why elderly people should persistently stare at these toys 
is incomprehensible, 

We watched a well known and learned judge the other 


The hook of a derrick tackle isthen put in the bight, | and even trot down the inclines, barely touching the hand | his newspaper, meanwhile, lying opened, yet unread, on his 


lap. It is perhaps useless to seek a reason for this. The 
eye, it is said, delights in circles and curved lines, on ac. 
count of the gradual use into which all the muscles are 
called; but we cannot see how it can delight in the irregular 
vibrations of a pasteboard codfish fastened on a spring 
Some people have told us that these moving signs make 
them actually unhappy—they feel that they must look a 
them, as if drawn by an irresistible attraction—like Mark 
Twain’s clerical friend who, after once learning the famous 
horse car jingle beginning ‘“‘The conductor when he re. 
ceives a fare,” never could get it out of his head, but rm 
peated his sermons in the same rhythm. 

Sensitive people can of course avoid uneasiness of this 
kind by refusing to patronize cars containing such adver 
tisements, but we fear this mode of escape is short-lived. 
Another inventor (some nervous individual will assert, ac. 
tuated by a fiendish and malicious purpose) has contrived a 
sign which cannot be avoided; it must be looked at. In 
every one of the large gilt letters this ingenious person 
makes numerous circular holes. In every hole he suspends 
a bright tin disk, each being so arranged that all may be 
vibrated from the moving armature of an electro-magnet, 
in which the current from a battery fastened behind the 
sign is alternately broken and established. We do not be. 
lieve that any one can come within a block of that sign with. 
out being morally dragged into looking at it. A crowd, as 
we write, is standing open-mouthed staring at it. As an in 
dividual sign it is an astonishing success, and everybody 
who sees it will depart with the words ‘‘ Homes in Florida” 
persistently flickering on his retina and shaking through his 
nervous system, dismally suggestive of the tremulous malady 
incident to Florida swamps. But then, supposing this sign 
came into general use; suppose both sides of Broadway 


united in one grand twinkle and flicker—the idea is too 
horrible. Some of our readers may have vivid imaginations 
combined with sensitive nerves, so we forbear. 
et 0 
A RUDDER AND SCREW COMBINED. 

The object of this steering apparatus is to make a vessel 
to turn more quickly than it can be made to do by any other 
means, an achievement which is manifestly desirable in view 
of the many collisions which occur from deficiency of steer 
ing power. It is claimed to be applicable to vessels of all 
sizes, and can be worked either by steam or other motive 
power, and in conjunction with, or entirely separate from, 
the ordinary screw propeller, and it has the additional ad- 
vantage of increasing the speed of the vessel when going 
straight ahead. A glance at the engraving, for which we 
are indebted to the London Graphic, will show that 4 
screw is fitted in the rudder, and this screw is connected 
with the revolving shaft by means of a universal joint, 5° 
that, in whatever position the rudder may be placed, the 
screw continues to turn, and the course of the vessel is al: 
tered with ease and speed. 


THE KUNSTADTER RUDDER SCREW. 
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credit on the author, but also on the new, but energetic and 
accomplished, society over which he presides. 
Plant Orystais.—At a recent meeting of the East Kent 
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TOO MANY NAMES, 
Professor Hayden, at the late meeting of the Academy of 
Sciences, called attention to the inconveniences arising from 


(Eng.) Natural History Society, Professor Gulliver, F.R.8.,|the duplication and even multiplication of the same 


exhibited numerous drawings of Raphides, and other micro- 
scopic plant crystals, accompanied by explanatory remarks. 
From the latter we glean the curious and novel information 
that some trees and other plants, from stem to branches and 
leaves, are invested with a most delicate network, or tessella- 
ted pavement like mosaic work, of cells all studded with 
spheraphides, so that each cell is set and adorned with a gem 
of one of these beautiful crystals. The ‘‘ Angelica tree ” 
(Aralia spinosa) was said to form an example, beneath its 
bark or epidermis, of this external skeleton of crystalline 
tissue. And an internal crystalline skeleton was shown in 
other plants, including some Leguminosae, as may be well 
seen in the common white clover, the crystals being ar- 
raged in chains along the vascular bundles. Mr. Gulliver 
remarked that, boiling a portion of the plant before its ex- 
amination, in the solution of caustic potash which is kept 
by druggists, exposes the crystals very clearly. He added 
that he had learned that the long crystal prisms of the iris 
tribe are admirably suited for experiments on polarization 
of light; and he believed that the whole subject of plant 


name, as applied to towns or geographical localities in 
this country. There was some discussion as to the best 
means of checking this source of annoyance to geograph- 
ers and the Post Office people, and Professor Gilbert 
thought that the Land Office might in some way interfere to 
check the repetition in new towns of the West. But this 
would not help matters for places that are already named. 
For instance, the current Post Office Guide gives twenty- 
eight Washingtons, and fifteen places have Washington as a 
prefix, with the further designation of Corners, Court House, 
and in one case the euphonious Gulch. There are three New 
Yorks, seven Philadelphias, a dozen Bostons, sixteen Al- 
banies, and thirteen Providences. The ubiquitous Smith 
has modestly given his cognomen pure and simple to but one 
town, but he lavishes it in connection with various endings. 
Smith has eight ‘‘ Mills,” three ‘‘ Landings,” twenty-three 
‘ Villes,” besides innumerable “‘ Fords,” ‘‘ Gaps,” ‘‘ Flats,” 
and ‘‘ Ferries.” A few moments’ examination of any gazet- 
teer will show that this practice of multiplying names is de- 
generating into a nuisance, and, in directing notice to the 


crystals belongs to the vast domain of the cell biography of | fact that in fixing new localities through the surveys of the 


plants, which has hitherto been too sadly neglected, but 


Western Territories the same multiplication is constantly 


which must be diligently cultivated before we can hope for | occurring, Professor Hayden utters timely warning. 


the most complete system of botanical classification and 


It is not so easy, however, to devise a remedy. Certainly 


knowledge of the laws which govern the vegetable kingdom. | any man who makes a clearing and builds a log cabin has 
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the inalienable right to call his habitation what he likes; and 
if somebody else builds alongside of him, that somebody 


- The accompanying engraving is a sectional view of a new | may designate his hut as he pleases, This is the English 
stilt, which is so constructed as to be capable of being raised | style, where everybody that has a country seat, if it is on only 
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IMPROVED STILT. 


to any desired distance from the ground, and from which 
the wearer cau release himself in case of falling by freeing 
a spring hoop which passes over the foot. The device is 
made in two parts, one having guides and sliding in a 
channel, I, in the other portion, A. 
indents, a,in the bottom of the channel, I, to any desired 
number. RK is the handle, and H the foot piece made on 
its lowerend. The handle is provided witk a catch, d, pivoted 
in a recess at c, with a spring, f, placed behind to throw it 
outward; and the lower end of rod, B, sliding in a groove, 
D, made in the handle, is connected to the rear side of the 
catch at its upper end. When the rod, B, is pulled upward 
by the hook, N, the lower protruding end of the catch 0 is 


There are recesses or! 


a twenty-five foot lot, calls it this or that Hall, or some 
other fine sounding name, and the Post Office people event- 
ually learn and remember it. But if settler No. 2 agrees with 
settler No. 1 that both cabins shall be known as Paris, they 
are not infringing any law of the land; neither are settlers 
Nos. 3 and 4, who squat five miles off and agree to call their 
hovels Paris also. There is nothing in the Constitution 
about this, and we fail to see how the military or civil power 
could reasonably be requested to interfere and pull down 
one or the other Paris in the event of the owners thereof de- 
clining, like Romeo, to throw off the name which is no part 
of them. In fact we do not see how any reform could be 
made among the twenty-eight Washingtons, for example. 
Shall we establish a court and try the cause on the interfer- 
ence principle, making each town prove priority of applica- 
tion of name? The result would be twenty-seven nameless 
towns, and twenty-seven populations eagerly demanding in- 
formation as to where they lived anyhow. Or shall we de- 
vise a system of geographical copyright or patent, so that 
any town which appropriates a ‘‘ new and useful” name 
may have exclusive right to the same, after an official exami- 
nation? The opportunity of calling into existence a new 
host of officials should render this scheme especially luring 
to the congressional mind; and the litigations incident to 
disputes between similarly camed towns would be useful to 
the legal profession. The last resort is, when we take the 
next census, to require county authorities, in which there 
are similarly entitled localities, to alter the names. The 
State authorities might then carry through 4 like revisal in 
cases where similar names occurred in different counties, 
and the United States Interior Department adjust matters 
where similar names occurred in different States. This 
would be a troublesome and probably costly proceeding, and 
the result now would be scarcely worth the labor; but, on 
the other hand, if similar names are to go on multiplying 


throughout the West as they have in the East, the line will 
‘have to be drawn somewhere, if only out of regard to the 


rising generation, who must study the geography of the 


country. 
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Photos in Colors. 
The principle of the production of the Albert process for 
the production of colored photographic prints is that three 
negatives are made after the colored original, one in which 


_the blue had no effect upon the plate, but all the other colors. 


drawn in, when the socket, A, being moved a little up or; 


down, and the rod released, the catch, 4, will snap into any 
of the recesses, a, as may be desired to make the stilt longer 
or shorter, or the foot piece, H, nearer to or farther from 
the ground. In moving it up or down the handle, it is kept 
in proper position in the channel, I, by cleats fastened to the 
face of the socket, A. In the same groove, D, is a rod, E, 
held down by astaple, and spring hoop, Af, is secured to the 
other side of the foot piece, H, which is sufficiently long to 
be bent inward over the foot piece. Its upper end is secured 
inside the latch rod, 6. The object of this sprinz hoop, h, is 
to assist in securing the foot to the foot piece, H, and it may 
be released and the spring caused to fly outward instantly 
(as shown by dotted lines in the engraving), if there is any 
danger of falling, by pulling up the latch rod, E, by the 
hook, U. 

For further particulars as to rights or for descriptive cir- 
culars, address the inventor, Mr. Charles 8. Shute, Spring- 
field, Mass. 


This negative is used for the production of the Lichtdruck 
plate for blue color. In the second negative all colors take 
effect except yellow; in the third, all colors except red. The 
second negative, therefore, forms the Lichtdruck plate for 
the yellow; the third, that for the red color. All three plates 
are printed upon the same paper, and furnish the complete 


picture. 
ri 


Gold Lace. 

Gold lace is not gold lace. It does not deserve this title, 
for the gold is applied as a surface to silver. It is not even 
silver lace, for the silver is applied to a foundation of silk. 
The silken threads for making this material are wound round 
with gold wire, so thickly as to conceal the silk; and the 
making of this gold wire is one of the most singular me- 
chanical operations imaginable. In the first place, the re- 
finer prepares a solid rod of silver about an inch in thick- 
ness; he heats this rod, applies upon the surface a sheet of 
gold leaf, burnishes this down, applies another coating, bur- 
nishes this down, and so on, until the gold is about one hun- 
dredth part the thickness of the silver. Then the rod is 
subjected toa train of processes which brings it down to the 
state of fine wire; it is passed through holes in a steel plate 
lessening step by step in diameter. The gold never deserts 


the silver, but adheres closely to it, and shares all its muta- | the public. 
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tions; it is one hundredth part the thickness of the silver at 
the beginning, and it maintains the same ratio to the end. 
As to the thinness to which the gold coated rod of silver can 
be brought, the limit depends on the delicacy of human 
skill; but the most remarkable example ever known was 
brought forward by Dr. Wollaston. This was an example 
of solid gold wire without any silver. He procured a small 
rod of silver, bored a hole through it from end to end, and 
inserted in this hole the smallest gold wire he could procure; 
he subjected the silver to the usual wire-drawing process, 
until he had brought it to the finest attainable state—being, 
in fact, a silver wire as fine as a hair, with a gold wire in its 
center. To isolate this gold wire he subjected it to warm 
nitrous acid, by which the silver was dissolved, leaving a 
gold wire one thirty thousandth of an inch in thickness— 
perhaps the thinnest round wire that the hand of man has 
yet produced. But the wire, though beyond all comparison 
finer than any employed in manufactories, does not approach 
in thinness the film of gold on the surface of silver and gold 
lace. It has been calculated that the gold on the very finest 
silver wire for gold lace is not more than one third of one 
millionth of an inch in thickness, that is, not above one 
tenth thickness of ordinary gold leaf.—Ooventry Standard. 
8 
| IMPROVED CALENDAR CLOCK. 

Our engraving representsan ingenious clock, wherewith 
is combined a calendar that perpetually indicates the hour 
of the day, the day of the week, the day of the month, and 
the month of the year. This calendar apparatus, being 
purely a gravity machine, not operated by any spring or 
levers, and requiring but a very slight weight to be raised 


THE ITHACA CALENDAR CLOCK. 


and dropped once in twenty-four hours, does not entail, we 
are informed, any perceptible labor upon the clock move- 
ment, as the necessary work is evenly divided through the 
whole twenty-four hours. The most delicate watch move- 
ment made, it is claimed, has ample power to operate the 
largest calendar. The apparatus within itself makes all the 
leap year changes, and if properly started (there being care- 
fully printed directions with each clock), kept wound up, and 
running perpetually, will show upon its face accurately all 
the information above noted. Each calendar, before leaving 
the manufactory, is tested on a specially invented machine 
for that purpose, whereby all changes through eight years 
of time are repeated, so as to render a perfect record certain 
when the clocks go into service. The illustration represents 
a bank calendar clock with 12-inch dials, of the type often 
used by jewelers for regulators. For further particulars 
see advertisement of the Ithaca Calendar C‘ock Company in 
our advertising columns. 
$$$ 
William Orton. 

We note with much regret the death of Mr. William Or- 
ton, President of the Western Union Telegraph Company. 
Mr. Orton was a self-made man, beginning life as a printer’s 
boy, and gradually rising through various positions in mer- 
cantile and political life, until in the office be last hcld he 
found ample scope for his great enterprise and rare executive 
ability. He possessed a ready appreciation of inventors’ 
work, and was quick to advocate the adoption and use of 
new and improved devices calculated to add to the extension 
and efficiency of the telegraph system or the convenience of 
He died at the age of fifty-two years, 
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THE BUCKEYE AUTOMATIO STEAM ENGINE. All parts of the governor are relatively at rest while run-| The company claim, in the highest degree, and will in al] 

The accompanying engravings represent the latest im-| ning, and hardened steel ball and socket joints secure flexi- | cases specifically guarantee, power, economy, and especially 
provements in a horizontal steam engine, built by the/ bility. The whole system is claimed to retain the well | absolute and sensitive governing. A perusal of their illys. 
Buckeye Engine Company, of Salem, Ohio, which is claimed | known advantages of slide valves, and to secure perfect im- | trated circular and a critical examination of the engine 
to possess many new and ster- | will repay the manufacturer 


ling features both in design mio or mechanic. 
and construction. Fig. 1 pe | ay ~ , { Three of these engines 
= 3 were exhibited at the Centen. 


shows a longitudinal eleva- 
tion on the valve chest side. 
Fig. 2, a horizontal section of 
cylinder and valves. Fig. 3, 
the governor. Fig. 4, weare 
informed, is an exact fac- 
simile of a pair of cards from 
a Buckeye engine of 250 H. 
P., in Lafayette, Ind., show- 
ing its performance. 

By reference to Fig. 1, it 
will be seen that the general 
design is symmetrical and 
well conceived. Both cylin- 
der heads are sunk from four 


to six inches into the cylin- ! 
der, and being cast hollow in 7 ; ae wes a get ha Mr. 8. W. Poland, of Mon. 
are filled with non-conducting “ia — SA Sg ean cae : son, ——o has patented an 
material, as is also the space improv apor Escape At. 
under the cast iron jacket, Fig. 1—THE BUCKEYE AUTOMATIC STEAM ENGINE. tachment for Cooking Apps- 


the entire surface being thus ratus, consisting of jointed 
protected from external condensation. The piston is of the | munity from the dangers of breaking or running off a gov- | and adjustable escape pipes, which are connected by swing. 


well known Babbitt-Harris type, consisting of sectional} ernor belt, while the positive valve motion and freedom | ing horizontal portions to intermediate steam drums, and 
rings set out by German silver springs. The crosshead is| from all trip devices render the engine noiseless in opera- | finally to an exit in the stovepipe. 

divided vertically and lengthwise into halves. Into thisthe|tion. This system of cut-off is stated to be readily applica-| A Galvanic Battery, intended especially for running light 
steel piston rod is screwed, and the halves are clamped firmly | ble, with economical results, to any throttling engine suf-| machinery, has been invented by Mr. C. A. Hussey, of New 


upon the thread and upon the ast ap ee 7 
. ry 
a ra anacie gel Fig. 2. battery, and is not liable to 
is claimed to be no possibility shag the ee pei or to 
of the rod backing out; the eteriora y the satura- 
use of jam nuts or keys is tion of the exciting liquid by 


avoided, and instead of com- the zinc salts. There is an 
pensating for the wear of the exterior zinc cup with an 


connecting rod brasses by open bottom, and an interior 
putting in liners, the bolts are porous cup with perforated 


slacked, the rod is screwed bottom, the space between 


in sufficiently, and the parts the two, and in the porous 


are clamped fast again. The cup around the carbon pole, 
guides are flat surfaces with a being filled with absorbent 


central V groove, and both packing, which permits the 


the top and bottom guides liquids to be drained off at 
are oiled from graduating the bottom. 
cups with glass bowls, as Mr. Adam Collignon, of 
seen in Fig. 1, thus avoiding Westwood, N. J., has pat 
the use of the squirt can. ented an improved Steamer 
The shafts are hammered, Chair, which is easily ad- 
and have exceptionally large justed to a variety of posi- 
and long bearings, the proportion invariably being, length | ficiently substantial in its parts Among the minor details} tions as a reclining chair, and which may be folded into a 
of bearing the diameter of cylinder, and diameter of shaft | may be mentioned a device in the drop hooks which ob-| compact form. 
one half the diameter of cylinder. The crank head, fiy | viates all lost motion or tendency to ‘‘kick out;” cylinder} A new Flux Compound for Emery Tools, which is claimed 
wheel, and connecting rod are carefully balanced. by the inventor to cause remarkable resistance to abrasion, 
By reference to Fig. 2, the main valve is seen to be a hol- has been patented by Mr. August Cesar, of New York city. 
low box, taking steam on the inside, balanced by the ex- It is composed of quartz, red lead, glass, saltpeter, and borax, 
clusion of steam pressure from the back, and driven in the mixed in certain proportions and treated in a peculiar man- 
usual way by an eccentric fast on the shaft. Steam is ad- ner. 
mitted from the inside of the valve to the cylinder and ex- An improved Carpet Liniug, invented by Mr. R. J. Macdon- 
hausted into the chest, the reverse of the ordinary opera- ald, of New York city, is made of paper stock or similar 
tion. For this the following advantages are claimed: The material, in a continuous sheet, and cut at intervals in such 
valve seat is brought close down to the bore of the cylinder, @ manner that small portions of the sheet may be lapped 
and the engine being two ported, and these ports short and under, forming spring supports for the carpet and providing 
direct, the clearance volume is reduced to less than two per pockets for the dust. 
cent of the volume of the cylinder; the chances of leakage Mr. Daniel Martin, of Hotchkissville, Conn., has patented 
are reduced one half; freedom from back pressure is at- a Pocket Knife for Opening Cans, which is simply 8 knife 
tained; surface condensation is avoided; and the live steam of the usual construction, to which is added a short beveled 
is enveloped in hot exhaust instead of being exposed to cold blade for opening cans, a pin on the blade serving to assist 
air. There being no pressure in the chest, no packing is re- in opening the knife and as a stop in opening cans. 
quired in the joints, and the valves and piston can be readily An improved Wagon Seat Spring, invented by Mr. J. F. 
inspected for leakage by running the engine with the chest King, of Edwardsville, Kan., consists of two or more rigid 
lid removed. bars jointed together, and having between them, near thelr 
The valves are fitted up under steam at 80 Ibs., insuring joints, blocks of rubber, which are compressed when the bars 
freedom from leakage or cutting from distortion caused by are moved toward each other, and expand when the bars are 
expansion under heat or pressure. The cut-off mechanism | cocks which relicve automatically from water, and an in-| released. Springs made on this principle are applicable to 
consists of a light cut-off valve, working on the inner face | genious device for oiling the crank pin from acan while | a variety of uses. 
of the main valve, the stem passing out through the hol- | running. Mr. H. A. Walker, of Ranaleburg, N. C., has patented - 
low steel stem of the main valve, and being driven from a! The piston speed is, for all sizes, 500 feet per minute. | improved Saw Cleaner for Cotton Gins, consisting of oe 
loose eccentric on the shaft with a special of notched wipers, composed of ce 
motion derived from the compound rock Fig. 4. material, and attached to the leas 
shaft. This loose eccentric is controlled 1g: a drum or wheel which is rotated at the 


by the governor, Fig. 3, which is a shell back of the gin saws. x Y 
fast upon the shaft and revolving with it. Mr. J. H. Martin, of Hartford, X. *» 


. ° ° . i a 
In this shell are pivoted two weighted lev- has patented a Combination Char, 


* . . . . ; j col- 
ers, the outer ends of which are linked to single piece of furniture, which fam 
structed to be used as a chair, a2 ! 


nial International Exposi. 
tion, Philadelphia, and two 
of them, of one hundred 
horse power each, are now 
furnishing the entire power 
at the Permanent Exhibition. 

The company have recent. 
ly opened an office and ware. 
rooms at 87 Liberty street, 
this city, where their engines 
can be examined, both in 
stock and running, and where 
information can be obtained. 
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the flange on the elongated sleeve of the com- 
loose eccentric. The centrifugal force de- ing table, a step ladder, and & ” 
veloped in the weights throws them out- mode, being adjustable to each use 4 


sired. 

A convenient form of Sealed Cans, 2 
paints, canned goods, etc., invented DY 
Mr. A. J. Nolty, of Chattanoog®, Tent, 
is made with a circular slot in the oe 
closed by a strip which is soldered * 
this strip being provided with a Ting 
one end, by means of which it sad 
readily be removed without the use 0 ° 


knife. 


ward, and two well-tempered steel coil 
springs furnish the centripetal force. The 
systeran being coupled is independent of 
gravity, and it is readily seen that the 
speed determines the position of the 
weighted arms, which, in turn, determine 
‘he angular advance of the eccentric and 
16 consequent point of cut-off, the range 
f which is, we are informed, from zero 
» nearly three quarters of the stroke. 
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THE BRITISH INDIAN EXHIBIT. 

The main building of the Paris Exhibition is divided lon- 
gitudinally into two sections, of which the eastern portion 
appertains to France, and the western to foreign countries. 
More than one fourth of this latter space is occupied by Eng- 
land and her colonies, British India being especially con- 
spicuous. An interior view of the section appropriated for 
its exhibit we copy from the London Graphic. The greater 
part of the space is devoted to the display of the fine collec- 
tion made by the Prince of Wales during his Eastern travels, 
and this collection will undoubtedly be one of the prominent 
features of the exhibition. His Royal Highness is described 
by the English press as being deeply interested in the work 
of rendering the exhibit under his charge as successful as 
possible. 


Cte 


UHHH] 


WT 


mM 
TT 


| 


4 


x 


——_——_____ ==> +-© >~<@ 


=: 


Probable Tron Mines in Syria. 


Professor Osborn, of Oxford, Ohio, has recently been ex- 
amining some iron ore from the Lebanon Mountains of West- 
ern Syria, with these results: 

‘‘ Among other minerals, a specimen of supposed iron ore 
has been brought from near the foot of a prominent Lebanon 
peak, well known to tourists as Jebel Keneiseh. The local- 
ity, as described to me by the finder, is on the French road 
—— py from Beirut to Damascus, twelve miles east of Beirut. The 

——————— 3 —— —)]}] specimen is not a good ore, and rather lean, containing only 
=== - —— Hie about twenty per cent of iron, and very silicious. But to 
me the specimen is suggestive. There must be a genuine 
ore somewhere in that region. This specimen is not an ox- 
idized result of some nodule or mass of sulphide, which 
frequently occurs even in the blue limestone of this-region 
and of other horizons where iron ore is not found. This is 
too silicious, and indicates an outcrop of magnetite or com- 
pact specular ore or red hematite. There seems, from the 
statement of the finder, to be a large number of fragments 
scattered around. I am somewhat acquainted with the coun- 
try to the south, and there acres may be found covered with 
=e Hh streaks and patches of extremely red soil, but this is the first 
9 = SS = SS HH} i) My specimen so nearly resembling iron ore that I have seen from 
SS esi} I) MH this country. 

So Ss i] i WT ‘The particular interest associated with finding iron ore 
in this country is twofold. Geologically this land is Juras- 
sic, or, of the higher horizon, Cretaceous, horizons in which 
it is not usualto find such ores as the ancients used from 
which to make iron, ores which were exclusively rich. Elba 
has no Jurassic formation, and its iron comes from Porto 
Ferraio, in a strictly plutonic region. Moreover, this land, 
historically, was spoken of as one from which iron could be 
taken, an assertion not yet verified. A discovery of true ore 
here would be scientifically and historically interesting, and 
I would suggest to tourists this summer to examine the re- 
gion to the north and east of the locality above indicated 
for a true magnetite or specular ore (red), using the brown 
hematite specimens only as indications.” 

Sn 
Grape Culture. 

The following brief, practical, and condensed rules for 
the management of grapes were given by Dr. Whiting at 
the Farmers’ Institute, recently held at Saginaw, Mich. : 

The soil best suited for the grape is decomposing shale, 
but any good clay soil thoroughly drained will do. 

The ground should be carefully prepared, and only well 
rotted manure used. 

Decomposing turf is one of the best fertilizers; when it 
can be obtained, no other will be required. 

The vines selected for planting should be good one year 
old layers or cuttings. They may look small, but will make 
the best vines. ' 

Good culture is as necessary to the vine as to corn or 
cabbage. ; 

Mulching and watering the first year should not be neg- 
lected if drought is excessive. One good soaking is better 
than many sprinklings. More water can be saved with a 
hoe than can be put on with a sprinkler. 

In planting cut the vine back to two buds, whatever its 
strength or age. 

Summer pruning consists in pinching off weak and strag- 
gling shoots in order to confine the sap to the main branches. 

The first summer allow but one main shoot to grow. In 
the fall, after the first frost, cut all the summer growth back 
to within two buds of the ground. 

The second year confine the sap to two branches, and in 
the fall cut back to three buds each. 

The third year, if your vine has made vigorous growth, 
a few stems of grapes may be allowed to mature, but better 
take off all the fruit than to suffer too much to grow. 

Too heavy bearing while young will weaken the vine for 
all future time. Thetrimming now depends on what kind 
of trellis you wish to cover. 

After you have obtained a good vigorous root, you can 
make it grow in almost any place or shape you wish, by 
keeping the branches desired tied up, and all the others 
pinched back. 

Each year a few of the strongest branches should be al. 
lowed to grow as bearers of fruit the following year. 

In trimming cut away as much of the old wood as possi- 
ble and save the new, as all the fruit buds are on the new 
wood. 

You can easily tell how much to cut away by holding 
your new wood up to the trellis, and imagine a branch with 
three stems of grapes for each bud. 

if you do not cut off enough in the fall, and you find that 
the vine is going to be too thick, donot fail to attend to it 
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when the new shoots are from three to six inches long, in| 


the back instead of in the sideg of the head; the body is 


New Investigations on Gluciuium, 


the spring, or while in blossom. As soon as the fruit is set | bent, abdominal intestines not closed, heart largely developed| MM. Nilson and Petersson communicate to the French 
examine the vine; spread out the new wood so that each | and herniated. The literal references to the foregoing are:| Academy of Sciences the following results of their late in. 
bunch of grapes will hang free and clear; pick off all the | am, amnion; al, allantois; », vitelJus; 4, encephalon; +, eye; 


small stems of fruit, and fasten the vines securely, so that 
the wind will not destroy your crop by breaking the young 
and tender branches. 

When the wood has grown so that there are three leaves 
beyond the Jast bunch of grapes examine the vine, select the 
branches you wish to save for fruit bearing the coming 
year, and keep them tied up until they have grown as long 
as you wish to make use of. The ends of the other bearing 
branches should be pinched off as soon as they reach this 
point, ‘‘three leaves beyond the last stem of grapes.” 

Break off all shoots and laterals as fast as they make their 
appearance, but on no account injure the leaves on the bear- 
ing canes. 

The fruit will color but not ripen if the leaves are de- 
stroyed. 

Grapes for fal] and winter use should be picked as soon 
as ripe, and when perfectly dry, packed in fine dry sawdust. 
Select your box or jar, cover the bottom with sawdust, then 
layers of grapes and sawdust alternately until full. Keep 
them in the coolest place you can find free from frost, until 


wanted for use. 
———<_____—»>+-9->-- 


THE PRODUCTION OF ARTIFICIAL MONSTERS. 

It is well known that both animals and plants often yield 
progeny of strange and abnormal form, sometimes changing 
the whole aspect of the offspring, at others appearing as 
greater or less deformities. ‘‘ Sports,” ‘‘ freaks of nature,” 
‘‘monsters,” and like names are popularly applied to these 
phenomena, despite the fact that science has succeeded in 
reducing certain types under definite laws. Most commonly 


these organisms are sterile, but there are instances where 
they reproduce their kind and become a species. Geoffroy 
St. Hilaire, who perhaps made the deepest investigations 
ever conducted into the nature and causes of their produc- 
tion, first conceived the idea of artificially producing them, 
and to this end he began modifications of the physical con- 
ditions of the evolution of the chicken during natural and 
artificial incubation. He determined the fact that monsters 
could be produced in this way, but scarcely carried his in- 
vestigation further. This work has been taken up by M. 
Dareste, and he has lately published a volumein Paris which 
recounts the results of a quarter of a century's experiment- 
ing. Eggs, he states, were submitted to incubation in a 
vertical instead of in a horizontal position; they were cov- 
ered with varnish in certain places so as to stop or modify 
evaporation and respiration. The evolution of the chick was 
rendered slower by a temperature below that of the normal 
heat of incubation. Finally, eggs were warmed only at one 
point, so that the young animal, during development, was 
submitted at different parts to variable temperatures. 


These perturbations resulted in the most curious and un- 
looked for deformities in the embryo, some being not alone 
peculiar to the bird, but being similar to those which have 
been recognized in many other animals, and even in the hu- 
man species. The data obtained have been deemed so im- 
portant that M. Dareste has recently received the Lacaze 
prize for physiology from the French Academy of Sciences. 

It would be impossible, in the limited space at our dis- 
posal, to review even a fraction of the many forms of mon- 
strosities which M. Dareste has discovered. Those that we 
give will, however, suffice to convey an idea of the wonder- 
ful variations produced. Fig. 1 is a chick embryo, with the 
encephalon entirely outside the head, the heart, liver, and | 
gizzard outside the umbilical opening, right wing lifted 
up beside the head, and the development of the left one 
stopped. In Fig. 2 the encephalon is herniated and marked 
with blood spots, the eye is rudimentary and replaced by a 
spot of pigment, the upper beak is shorter than the lower 
one, while the heart, liver, etc., are all outside. In Figs. 8 
and 4 the head is compressed, eyes well developed, but in| 


c, heart; jf, liver; g, gizzard; ms, upper, and ms, lower mem- 
ber. 

The commonest case of monstrosity observed by M. Da- 
reste has been that of the head protruding from the navel, 
and the heart or hearts above the head. This is a most ex- 
traordinary and new monster, and, if it persist, a chicken 


Fig. 5. 


with its heart on its back, like a hump, may be expected. A 
curious fact discovered is the duplicity of the heart at the 
beginning of incubation, two hearts, beating separately, be- 
ing clearly seen. Another anomaly consists in heads with 
a frontal swelling, which is filled by the cerebral hemi- 
spheres. 

M. Dareste’s artificial monsters are all produced from the 
single germ or cicatricule (as the white circular spot seen in 
the yellow of the egg, and from which the embryo springs, 
istermed). He has not yet been able to determine artificial- 
ly the production of monsters, the origin of which takes 
place in a peculiar state of the cicatricule before incubation. 
But having submitted to incubation some 10,000 eggs he has 
obtained several remarkable examples of double monstrosities 


Fig. 6. 


in process of formation, some representations of which are 


given herewith. Fig. 5 shows three embryos, all derived from 
a single cicatricule. 


Fig. 6 represents three embryos from 
two cicatricules. On one side of the line of junction are 
two imperfectly developed embryos, one having no heart. 
The single embryo on the other side is generally normal, but 
has a heart on the right side. In Fig. 7 are twins, one well 
formed, the heart circulating colorless blood, the other hav- 
ing no heart and a rudimentary head. Fig. 8 exhibits a 
double monster with lateral union. The heads are separate, 
and there are three upper and three lower members, those of 
the latter on the median line belonging equally to each of 
the pair. 


M. Dareste’s work embodies a general theory of these 
singular organisms, which, it is believed, will be of much 
value to embryological science. 


vestigations into the physical properties and specific heat of 
glucinium: The metal is grayish, and of about the color of 
steel or tin. It is very light, has a density of 1°901 at 39° 
Fah., is hard, has a great tendency to crystallize, and when 
cast in globules breaks easily under the hammer. It doe: 
not fuse at temperatures at which sea salt easily melts, and 
is not altered by exposure tothe air. It is unalterable by 
oxygen when at a red heat or by sulphur vapor. In the ox. 
idizing flame it becomes covered with an oxide film, with no 
phenomena of ignition. It has no action on water, hot or 
cold. Hydrochloric and hydrosulphuric acids and hydrates of 
potash and soda are decomposed byit. It disengages hydro- 
gen rapidly when heated. Nitric acid attacks it slowly, a 
small residue of silicic acid with a little iron and glucine re- 
sulting. The density of the impure metal has been deter. 
mined at 1:9101. The specific heat averages 0°4084. 
+9 = 
A Possible New Force in the Solar Rays. 

M. Forssman, who has been making investigations on the 
action of variously colored lights on the galvanic conduc. 
tivity of selenium, concludes that it is not the light vibra. 
tions or certain kinds of them that produce variations of 
conductive resistance, but vibrations of another order which 
he thinks have neither lighting, heating, nor chemical action. 
This opens the road to further researches to discover whether 
this hypothesis be true, as, if so, its verification would be of 
the highest scientific importance, and amount practically to 
the revelation of a new mode of motion. 

——____—_—_—-+-2 
How to make a Strong Electro-Magnet, 

To make a Jamin magnet, take a piece of wrought iron 

pipe about 3 inches long by 1 inch diameter, file away one 


side until through (see Fig. 1), and then, after softening it 
in fire, wind with cotton-covered wire in the direction of its 
length, as in Fig. 2. lt is superior to the ordinary form of 
magnet in its great power, arising from several causes. The 
poles are close to one another, and have large surfaces, and, 
from their proximity, the part of the wire in the interior of 
the tube reacts on both poles, thus utilizing the battery pow- 
er to the full. 
+46 
A Salmon Disease. 

A remarkable fatality has befallen the salmon in the rivers 
of Cumberland and Westmoreland, England. A short 
time ago large numbers of salmon were found dead on the 
banks or floating on the surface of the river Kent, and, 
though poisoning was suspected, the river watchers have 
been unable to find any trace of pollution, either willful or 
accidental. In most cases it was found that the fish were 
‘‘kelts ” or spawned fish, which had, as is frequently the 
case, succumbed to the effects of exhaustion after spawning: 
but the great number of fish dying in this way at one time 
was very remarkable. In the Eden, however, a more serious 
state of affairs exists. Large numbers of salmon—not only 
kelts, but clean fish lately arrived from the sea—appear to 
be affected with an epidemic which destroys hundreds of 
them. The head and tail first, and gradually the whole body, 
is attacked by a disease which appears to eat away the flesh, 
turning it white, and giving the fish the appearance of being 
affected with leprosy. Such fish are entirely unfit for food. 
Correspondents describe them as leaping out of the water, 
as if in pain, and in frantic efforts to escape; some retura 
to the sea, but many perish in their attempts to reach the 
salt water. The salmon caught in the estuary are not dis- 
eased in this way, and, as the epidemic is said to be spread- 
ing to the trout, it would appear that some peculiar con 
dition in the fresh water is the cause of the remarkable 
phenomena. 

Ne 
Improved Rolls for Beams. 

Mr. Josef F. De Buigne, of Vienna, Austria, has recently 
patented a new method of grooving rolls, so that the groove 
forming the web of the beam or bar shall form an obtu‘e 
angle with the axis of the roll and with grooves which make 
the flanges. By this arrangement a vertical pressure 'S ex- 
erted at each pass at the same time upon the web and upo 
two of the opposite flanges, so that any desired sectional 
shape may be made by the use of horizontal rolls, only inde- 
pendent of the relative dimensions of flanges and web. ane 
patent is offered for sale by Messrs. Wirth & Co., of Frank: 
fort-on-the-Main, Germany. 

$$$ «3-4 6 + 

A New Expuosrve.—Professor Emerson Reynolds s5 
gests a compound of 75 parts chlorate of potash and 25 parts 
sulphurea (a substance obtained from a waste product : 
gas manufacture), the ingredients to be mixed a8 red"! 
at the time of using. 
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M. PLANTE’S NEW INVESTIGATIONS ON THE EFFECTS 
OF HIGH TENSION CURRENTS. 

We have already noted several of the more important elec- 
trical phenomena observed by M. Planté by the aid of the 
powerful discharges of his secondary batteries. In the an- 
nexed engravings, which we extract from La Nature, are 
represented the apparatus he uses, and some new and inter- 
esting effects of the current. Fig. 1 shows the disposition 
of 400 secondary elements, divided into ten batteries of forty 
couples each. In his recent experiments with eight hundred 
secondary couples, another series of batteries is placed in an 
adjoining room, and all the batteries are suitably connected. 
To charge them, two to four Bunsen couples suffice, the lat- 
ter being placed outside the room to avoid the effects of acid 
emanations. When the bat- 
teries have not rested inoper- 
ative too long, a few hours are 
sufficient to charge them. WY A AH 
‘Then, by adjusting the com- | : 
mutators, the elements pre- I 
viously connected for quan- | | HI | 
tity may be adjusted for ten- HII 
sion, so as to expend either in 
a few seconds or a longer pe- 
riod, at the will of the opera- TTI MA — 
tor, the large quantity of elec- hl 
tricity resulting from the ee 
chemical action accumulated 
during several hours by the 
Bunsen couples. 

The experiments have most 
frequently been made in the 
dark, so that the details of 
the luminous phenomena may 
be studied. The voltameter 
is represented at the moment 
when the electric current acts 
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tery. The other electrode is also of platinum, covered with 
isolating material except at its extremity, and this is used to 
touch the glass wherever the design is to be engraved. The 
work is done with great rapidity and delicacy, and remark- 
ably fine lines are produced to any desired depth. 
a inns acdc aie cee 
Natural History Notes. 

Poison of Snakes.—The Transactions of the Royal Sootety 
contain a paper by Mr. Pedler, in which he publishes 
the results of his elaborate experiments on snake poison, 
which had for their object the discovery of an antidote, but 
which were unsuccessful. Ammonia, as an antidote for ap- 
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in position after they have once partaken of it, returned to 
their nest, and then again sallied forth in search of it. They 
avoid light when it is thrown into their nest, and congregate 
in the darkest corners. Taking advantage of this habit, and 
by a@ series of ingeniously contrived experiments, wherein 
strips of colored glass and shallow cells containing colored 
solutions—such as fuchsine, bichromate of potash, chloride 
of copper, etc.—were used, Sir John arrives at the conclu- 
sion that ants, like bees, are influenced by the sensation of 
color, though in the case of ants its effects, probably, are dif- 
ferent from those produced on the retina of man. In the 
ants experimented upon, a marked preference was given by 

them tored; green followed, 

yellow came next, while to 
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plication to the wound, he has proved to be utterly worth- 
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blue they appear to have a 
decided aversion. The lon- 
gevity of these insects from 
these series of observations 
would appear to be greater 
than most authors admit; for 
some specimens in the exper- 
imenter’s possession are now 
at least five years old and 
still lively. 

The ‘‘ Rain Tree” of Moyo- 
bamba.—A paragraph has 
been going the rounds of the 
papers describing, on the au- 
thority of the United States 
Consul in the province of Lo- 
reto, a tree existing in the for- 
ests near Moyobamba, in 
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northern Peru. This tree was 
stated to absorb and condense 
the humidity of the atmo- 


at its surface. Steam is seen 
rising, due to the powerful 


calorific effect. 

One of the most remarka- 
ble phenomena recently ob- 
served by M. Planté relates to 


Fig. 1. PLANTE'’S SECONDARY BATTERIES. 


the electric silicic light, regarding which we have already | less. Iodide of methyl and hydrochloric acid diminish the 
made some brief mention. If in a solution of nitrate of | activity of the virus, and perchloride of platinum formed 


potash a platinum wire (inclosed in a glass tube and con- 
nected with a secondary battery of sixty elements) be placed, 
the pole of the battery being previously immersed, the glass 


with it an almost insoluble andinert compound. Neither of 
these substances, when injected after the poison, proved ca- 
pable of preserving life. In several instances, artificial respi- 


melts at the end of the tube and expands with a brilliant | ration caused an apparent revival of life in persons and ani- 


light. The end of the wire becomes enveloped ina globe 
of melted glass (Fig. 2), and the light shines brilliantly 
while the discharge continues, until the glass, melting and 


mals that seemed to be already dead, but in no instance did 
it avert the fatal issue. 


Sophora Spectosa.—This leguminous plant, a native of 


cooling around the electrode, isolates it completely from the Texas, has recently attracted the attention of botanists on 


liquid. When a solution of sea salt is used in the voltame- 


Pig. 2. 


ter, from two hundred and fifty to three hundred secondary 
couples are required to give the same effect. The saltpeter 
solution enables the result to be obtained with a much weak- 
er current. 

The peculiar vitreous light may be produced by applying 
either electrode against a plate of glass a little distance above 
the saline solution (Fig. 8). It is accompanied by a disen- 
gagement of white vapors, and the glass is strongly attacked. 
The same illumination may be produced along the sides of 
aporcelain cup. It seems probable that the brilliancy of 
the light may be attributed to the lime combining with the 
silex in the glass; but if, on the other hand, its spectrum be 
examined no appreciable lines are to be found. Neverthe- 
less a fragment of calc spar, placed under the same condi- 
tions, gives a brilliant light and exhibits the characteristic 
calcium lines. The silicium lines being weak, they may 
not appear by reason of the luminous intensity of the spec- 
trum formed; but the silicic origin of the light is demon- 
strated by the important fact that it appears on the contact 
of the electrode with pure silex in the state of hyaline 
quartz, Fig. 4. 

While conducting these experiments M. Planté observed 
that the luminous rings formed around the positive electrode 
of a powerful battery sometimes remained engraved on the 


account of its poisonous seeds—a character very unusual, if 
not entirely unknown, in any other plant of the large order 
to which it belongs, an order that furnishes us with the pea 
and bean and some other nutritious foods. The seeds of the 
plant have been described by Mr. Bullock at a meeting of 
the American Pharmaceutical Society. Professor H. Wood, 
Jr., has analyzed them, and detected what is apparently a new 
alkaloid, for which he proposes the name of sophoria. Half of 
one of the seeds is said to be sufficient to produce delicious 
exhilaration, followed by asleep lasting one or two days. 


Habits of Ants.—Sir John Lubbock continues his observa- 
tions and experiments; he finds that ants recognize old ac- 
quaintances and speedily attack strangers. He doubts their 
vaunted intelligence, for example, in cases where a thin 
circle of glycerin bars their access to honey which they have 
already visited by a paper bridge; for, when the latter is taken 
away, they do not go to work and pile up grains of the sur- 
rounding earth (as they might do) and thus easily cross the gly- 
cerin barrier. Notwithstanding the many observers of the hab- 
its of ant3, and the plentifulness of their nests, it is still doubt- 
ful how the latter are commenced. As to these insects inti- 
mating to each other their discovery of food, this does not nec- 
essarily imply any power of describing localities,for it seems 
that co-workers accompany each other to the discovered treas- 


Fig. 4. 


surface of the glass voltameter. This led him to attempt to | ure rather by a simpler sign. Experiments, again, seem to 
utilize the electric current as a means of engraving glass negative the idea of these insects using sounds to acquaint 
plates. The glass is covered with a saltpeter solution, and in | their fellows of any repast they may come across. Asto the 
this is plunged (along the sides of the plate) a platinum wire | affection of ants for their friends, this is outbalanced by their 


sphere with such astonishing 


energy that the water may fre- 
quently be seen to ooze from 
its trunk and fall in rain 
from its branches in such 
quantities that the ground be- 
neath was converted into a perfect swamp. Mr. Thiselton 
Dyer, the botanist, has investigated the subject, and in a 
short paper read before the Linnzan Society gives it as his 
opinion, based on information derived from Mr. Spruce, 
that the ‘‘rain tree” (Tamta-caspi of the natives) is the Pithe- 
colobitum samar of botanists, and the so-called ‘‘rain” the 
fluid excreta of young cicadas, which they squirt forth in 
slender streams as they feed on the juices of the foliage. 
The whole phenomenon is comparable to the production of 
honey dew from the lime by the agency of plant lice 
(aphides). 


Fig. 8. 


Effect of Growing Plants on the Atr.—In a recent article, 
the eminent sanitarian, Professor Von Pettenkofer, of 
Munich, argues, from data collected by himself and others, 
that there is no superabundance of oxygen in the vicinity of 
growing vegetation; and that, asa matter of fact, so far as 
the supply of this gas is concerned, the country, with its 
boasted superiority, is not much better off than the city. 
This is quite the contrary of what has usually been taught. 


A Self-fertilizing Cabbage.—Dr. Francis Darwin, in a re- 
cent lecture, says that ‘‘it is curious to find a plant adopting 
a new mode of conveying its pollen when the old one fails. 
Thus, a wild cabbage-like plant which grows in Kerguelen’s 
Land is now fertilized by the wind; that is, it produces dry, 
dust-like pollen, which is easily carried by the wind. Now, 
this cabbage is the only species in the enormous order of the 
Crucifere which is not fertilized by insects; sothat we may 
be certain that some change has taken place for which good 
reasons exist. And the reason of the change is, no doubt, 
that the insects in Kerguelen’s Land are wingless, and there- 
fore bad distributers of pollen. And, to go one step further 
back, the reason why the insects are wingless is to be found 
in the prevalent high winds. Those insects which attempt 
to fly get blown out to sea, and only those are preserved 
which are gradually giving up the habit of flying. Thus the 
pollen of the cabbage has to learn to fiy because the insects 
will not fly for it.” 


Protective Mimtery in Caterpitlars.—At a recent meeting of 
the British Entomological Society, Sir John Lubbock read a 
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paper on the coloring of British caterpillars. Accepting the 
theory laid down by Darwin and others, that dull colored, 
green, and smooth skinned caterpillars are eaten by birds, etc., 
while spiny, hairy, and brightly colored species are rejected, 
the author stated that, by the statistical method, it was shown 
that nohairy caterpillars are green; while, on the other hand, 
a large majority of black and brightly colored species are 
hairy or otherwise protected. 

Danger from Cats.—A writer in the Lancet states that it 
is a mistake to suppose that there is no danger in the bite or 
scratch of one of these animals. There have been abundant 
and melancholy proofs of the peril of contracting hydro- 
phobia from cats; and the danger is scarcely less than that 
which attends an injury inflicted by a dog. 

A New Method of Preserving the Oolors of Dried Plants.— 
It is pretty well known that plants treated with alcohol can 
have their natural colors preserved for a long time; but still 
they begin to fade far too soon and darken. To avoid this, 
resort may be had to the following process, which is said to 
yield excellent results: 

Dissolve one part of salicylic acid in 600 parts of alcohol, 
and heat the solution to the boiling point in an evaporating 
dish. Drawthe plant slowly through the liquid, wave gently 
in the air to get rid of superfluous moisture, and dry between 
folds of blotting paper several times repeated. In this man- 


ner the plants dry rapidly, which is a great gain, and they. 


thus furnish specimens of superior beauty. The addition of 
a drachm of red Condy’s fluid to the water contained in a 
flower vase will preserve the freshness of cut specimens for 
three or four days. 


A Gardener Bird.—Under this title the Gardener’s Chron- 
tcle gives a description, with illustrative woodcuts from origi- 
nal sketches drawn on the spot by Signor Beccari, of a bird 
which is not only an expert architect—building a nest like 
the bower bird of Australia—but also a gardener, laying out 
a garden infront of it. The bird isa native of New Guinea, 
and makes its nest of the stems of an orchid. In front of 
the nest a dressed lawn of moss is formed, on which the at- 
tentive male places, day by day, for the delectation of his 
mate, flowers and fruits of bright colors and pleasing flavor. 
The orchid, which belongs to a hitherto unknown species, 
has been described in full by Professor Reichenbach. 


‘* Protective Resemblances” in Fungs.—The eminent author- 
ity on mushrooms and toadstools, Mr. Worthington G. Smith, 
figures and describes, in a recent number of the Gardener's 
Chronicle, specimens of a toadstool (Agaricus furfuraceus) 
which had assumed the habit of a morel (Morchella). There 
is no doubt that these plants, which were first thought to be 
morels, are true specimens of Agaricus furfuraceus, for Mr. 
Smith mentions that many intermediate forms were found 
associated. There have recently been found many specimens 
of toadstools with the habit of other species, and they have 
generally been accounted for on the somewhat fanciful sup- 
position of ‘‘ protective resemblance;” but, unfortunately for 
this theory, most of the cases have been of poisonous species 
taking the habit of edible ones. In this case, as Mr. Smith 
points out, there would be little advantage to Agaricus fur- 


furaceus in assuming the habit of the much sought after edi- | 


ble morel; there would certainly be just as little to an unskill- 
ful collector. 


The Oaks of the United States.—In 1876, Dr. Englemann, 
after a study of the oaks of the United States, read a paper 
on the subject before the St. Louis Academy of Sciences, 
giving as the results of his investigations an entire revision 
of this extensive and perplexing genus. In a subsequent 
paper published in the Proceedings of the Academy, he has 
corrected some errors and modified his former arrangement 
of the genus. 

The collection of oaks at the Centennial Exhibition fur- 
nished interesting facts. The black oaks grow, on an average, 
twice as fast as the white oaks. The heartwood of the latter 
is always readily distinguishable, but that of the black oaks 
is scarcely, if atall, darkerthan the sapwood. The black oaks 
of the present day are confined to America, principally to 
the Atlantic region, but in the Tertiary period they extended 
into the Old World. Occasionally black oaks are found with 
cup scales thickened at the base. Professor Sargent has col- 
lected, near Cambridge, acorns of scrub oak (Quercus tlict- 
folia), whose cups had this peculiarity, and it does not seem 
to be rare at all in the northern forms of red oak. 

’ As what are considered hybrid oaks are abundantly fertile, 
and their acorns capable of germinating, the only test is the 
rarity and individuality of the form, and its character inter- 
mediate between two well established species which occur in 
the neighborhood. Hybrids seem to be much rarer between 
white oaks than among black oaks; or it may be that they 
are more difficult to discover. Dr. Englemann knows of only 
three, all of them pointing to the white oak (Q. aida) as one 
of the parents. Of black oaks he names seven hybrids, one of 
them, between the scarlet oak and the willow oak, being Bar- 
tram’s oak (Q. heterophylla). He was formerly inclined to be- 
lieve the latter to be a distinct species. The type specimen 
of Michaux was long ago destroyed, but within the last ten 
or fifteen years the tree has been rediscovered; and now 
numbers of individuals are known in low woods on both sides 
of the Delaware, below Philadelphia, often in groups to- 
gether, probably the offspring of some few original hybrid 
trees. 

The Jelly Fish.—The jelly fish have at length been shown 
to possess @ nervous system, a point which had been con- 
sidered doubtful; and one that was difficult to demonstrate 
on account of the gelatinous and deliquescent nature of the 
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fish, which rendered microscopic examination almost impos- 
sible. 

Ehrenberg had, indeed, asserted the fact, but Escholtz and 
others had failed to discover any traces of nerves in the larg- 
est jelly fish examined. Mr. Romanes, in a second commu- 
nication to the Linagwan Society on this subject, has thrown a 
flood of light on the first beginnings in the anlmal kingdom. 
By a series of physiological researches, the microscope being 
only used as an auxiliary instead of being solely relied on, 
as by former inquirers, he has succeeded in proving satisfac- 
torily that the jelly fish, or Medustda, have a nervous sys- 
tem. In view of the latter fact his experiments were perhaps 
hardly as satisfactory to the jelly fish selected for experi- 
menting on as to himself and the scientific world. Every one 
knows, at least from engravings, the umbrella or mushroom 
form of the jelly fish. The stem part, it appears, has no tis- 
sue elements possessing a properly ganglionic function, or, 
to state it less scientifically, there are no nerve centers in this 
part of the jelly fish to exercise control over the movements 
of the umbrella part or swimming bell. These movements 
are regulated from the margin. When Mr. Romanes cut off 
the margin, the pulsations of the swimming bell at once 
ceased, and were not again renewed; but the severed margin 
continued its rhythmical pulsations for some time, and as 
regularly as the entire bell had pulsated before the operation. 
The whole of the muscular sheet which lines the cavity of the 
bell is pervaded, it seems, by a dense meshwork of nerve 
fibers, which serve to carry ganglionic impulses from the 
margin over the whole expanse of the muscular sheet. 


Dreaming of Plants.—Dr. Francis Darwin, in his recent 
paper on the analogy between plant and animal life, says: 

‘‘There is one, but only a fanciful resemblance between 
the sleeping of plants and animals, namely, that both have 
the power of dreaming. I have been sitting quietly in the 
hothouse at night waiting to make an observation at a given 
hour, when suddenly the leaf of a sensitive plant has been 
seen to drop rapidly to its fullest extent and slowly rise to 
its old position. Now in this action the plant is behaving 
exactly as if it had been touched on its sensitive joint; thus 
some internal process produces the same impression on the 
plant as a real external stimulus. In the same way a dog 
dreaming by the fire will yelp and move his legs as if he were 
hunting a real instead of an imaginary rabbit.” 


Purple Oysters.—Last autumn the oysters in the Bay of 
Arcachon (France) acquired a very remarkable violet color. 
M. Descoust finds that this coloration is due to the presence 
in the oyster basin of large quantities of one of the rhodo- 
sperm seaweeds (Rhytiphtea tinctoria), the spores of which 
are very highly colored. He finds that the coloring matter 
of these spores is assimilated by the oysters, and retained by 
them, more or less modified, in the lobes of the mantle and 
the branchie, and that they cannot get rid of it unless the wa- 
ter of the oyster parks is sufficiently diluted by rains. Last 
summer the drought was extreme all about the basin of 
Arcachon; hence the oysters became gorged with the color- 
ing matter, the water of the parks not being sufficiently di- 
luted to dissolve the latter. 

Silk from Mussels.—A German naturalist, Tulberg, suggests 
the industrial application of the products of the mussel. The 
well known byssus, or strong silky threads which these ani- 
mals spin in order to fasten themselves to rocks and stones, 
is pointed out as a probable raw material to rival the some- 
what similar threads spun by the silkworm. The threads of 
the pinna, a moilusk allied to the mussel, have been worked 
into fine fabrics and made into gloves, and have, for a long 
time, been in common use among the poorer class of girls and 
women in Italy for such purposes. The toughness of the 
byssus of the mussel is a strong recommendation in favor of 
its adaptation to some such use. 

0 - 
The Safety Valve. 

The form and construction of the indispensable adjunct 
to the steam boiler illustrated herewith are of the highest 
importance, not only for the preservation of life and pro- 


perty, which would in the absence of this means of safety 
be constantly jeopardized, but also to secure the durability 
of the steam boiler itself. B is the lever; A, short arm of 
lever; S 8, stem; V, valve; G, guide; W, weight. 

Increasing the pressure to a dangerous degree would be 
impossible in any boiler, if the safety valve were what it is 
supposed to be—a perfect means for liberating all the steam 
which a boiler may produce with the fires in full blast, and 
all other means for the escape of steam closed. Until such 
a safety valve shall be devised and adopted in general use, 
safety from gradually increasing pressure must depend on 
the attention and watchfulness of the engineer. 

We have decidedly too much theory on the safety valve, 
and most of this theory is the merest vagary, which it is im- 
possible to harmonize with experience and sound practice. 
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All that the safety valve needs to make it what it was in. 
tended to be, is, first, an orifice proportioned to the grate 
surface; second, simplicity of construction; third, direct. 
ness of action. 

Q. What is the object or use of the safety valve? A. It 
is a valve intended to relieve the boiler from extra pressure, 
and to prevent bursting, collapse, or explosion. 

Q. What do you consider a proper proportion for the 
safety valve of a boiler? A. The area of the safety valve 
should be one half square inch to each square foot of grate 
surface. 

Q. Will this amount of opening of safety valve be safe 
for any ordinary pressure? A. Yes; it will be safe for 
any pressure from 10 pounds to the square inch up to 100 
pounds. 

Q. Is an enlargement of the safety valve greatly beyond 
what is customary in common practice dangerous? A. Yes: 
if such a safety valve by any accident should be knocked or 
lifted suddenly from its seat, it would probably cause the 
destruction of the boiler. 

Q. Should every steam boiler have two safety valves? A. 
No; one safety valve of suitable proportions, and in good 
order, is sufficient. 

Q. How should the safety valve be kept or cared for? A. 
It should always be kept as free as possible from dust and 
ashes, and all its working parts in good order. 

Q. How often should the safety valve be moved? A. At 
least once a day, more particularly in the morning. 

Q. Why should the safety valve be moved in the morning? 
A. So as to be sure that it is in good working order before 
starting the fire. 

Q. What are the most important principles to be adhered 
to in the construction of the safety valve? A. Simplicity of 
construction, directness, and freedom of action. 

Q Does the safety valve become worn and leaky by the 
continual action of the steam? <A. Yes; all safety valves 
become leaky, and ought to be ground carefully on their 
seats. 

Q. What is the best material to use for grinding safety 
valves? A. Pulverized glass, grit of grinding stones, or fine 
emery. 

Q. Should safety valves be constructed with loose or vi- 
bratory stems? A. Yes; as the rigid or solid stem is apt to 
become jammed by the canting of the lever and weight, and 
in such cases the higher the pressure the more difficult is the 
action of the valve. 

Q. Is the marking on safety valves sometimes incorrect? 
A. Yes; decidedly so. 

Q. How can you tell whether the safety valve lever is 
marked correctly or not? A. By calculation. 

Q. How do you square a diameter? A. Any diameter 
multiplied by itself is squared; as, for instance, 10 squared 
equals 100. 

Q. Why do you multiply the square by 0°7854? A. By 
squaring the diameter we get square inches, and if we multi- 
ply by 0°7854, we get circular inches. 

Q. What is the difference between circular and square 
inches? <A. A circular inch is 0:7854 part of the square 
inch. 

Q. What do you mean by the word “‘ area”? <A. By area 
we mean the amount of surface exposed to the action of the 
steam.—Roper’s Hand Book. 

SN ooo 
Phosphorus as Food for the Intellect, 

In an article on the ‘‘ Hygiene of Chronic Nervous Dis- 
eases,” read by Dr. G. M. Beard before the Kings County 
Medical Society, the author says: Although the generaliza- 
tion of Agassiz, that fish feeds the intellect, is among the 
wildest and most unscientific ever made, yet there is little 
doubt that the so-called ‘‘sea food,” fish and oysters, is ¢x- 
cellent for the nervous system, and very likely in part by 
virtue of the phosphorus it contains; but it no more feeds the 
intellect than phosphorus given in any other way. A healthy 
brain and an intellectual brain are not synonymous. One 
may be perfectly well, and, at the same time, perfectly stupid; 
a fool may eat like a lower animal, while the great philosopher 
barely keeps himeelf alive. While food is essential to thought, 
yet the force in food is not converted into thought-force. Good 
thinkers, like good athletes, are usually liberal feeders; but 
thousands who eat as much or more have very little intel- 
lect or muscle. The effect of a diet largely of fish seems to 
be sedative, calmative, like that of bromide of potassium, °F 
phosphorus, or electricity—like these remedies, producing 
dullness rather than intellectuality, and inducing 8 disposi- 
tion to sleep more than to think; not accelerating but slow- 
ing down the wheels of the mind, and therefore excellent 
and adapted for the nervous, and overworked, and over 
worried. The mistake of Agassiz was analogous to the mis 
take of the Italian physician, Paggioli, who used electricity 
on the brains of children, in order to stimulate their intel- 
lecta and help them get their lessons and take the first 
prizes in school. ; 


The Late Mr. A. T. Stewart, 

The millionaire, once came to the conclusion that, 
although advertising was a good thing as a ladder, it was of 
no great benefit to him, as his name sold the goods. As 8 
test, one department only of his establishment was adver 
tised. Its business overtopped that of the others so imme 
diately and so largely, that Mr. Stewart concluded that to 
get the full power of his name it must appear in printer's 
ink. His advertising managers say, ‘from that time be 
advertised more largely than ever in the papers.” 


The Opening of the Paris Exposition. 

The International Exposition of 1878 in Paris was form- 
ally opened on May 1, with the usual ceremonies attending 
such events, President MacMahon, accompanied by the 
Prince of Wales, the Prince of Orange, and many other 
royal personages, was received by the Minister of Commerce, 
amid the salutes of a large body of soldiers, The Minister 
delivered an address, in which he thanked the foreign coun- 
tries which had responded to the appeal of France for con- 
tributions of manufactures and art treasures. President 
MacMahon then pronounced the Exposition open, when the 
fountains were opened, salutes were fired, and the flags on 
the buildings were hoisted. The distinguished party made 
a tour of the various edifices, and was received in the Ameri- 
can section by Commissioner McCormick and a company of 
United States marines, 

According to al] accounts the show isin a very backward 
state. In the Swiss, Chinese, Japanese, and Russian sections 
most progress has been made and a fine exhibit will be dis- 
played; but it is said that no contribution will compare with 
that of England and her colonies. 

The New York Zridune’s correspondent, with regard to 
the merit of our American display as compared with the 
exhibits of other nations, says that ‘‘the question can be an- 
swered better a month hence than now; but one or two 
things are as clear now as they will ever be. Our section is 
next to the British; how do the two compare? The British 
section is about six times as big as the American, filling 
quite one fourth of the whole building assigned to the non- 
French part of the world. We are about half as large as 
Belgium, two thirds as large as Austria, a little less than 
China and Japan together, about on a level with Russia, with 
Italy, and with Switzerland. We are slightly larger than 
the Netherlands. We occupy nearly twice the space that 
South America fills, but South America, re-enforced by Den- 
mark and Greece, which are alongside, covers as much 
ground as the United States of North America. 

“This is a rough, and, if you like, a vulgar method of com- 
parison, but it is one a good many people will make. We 
have, moreover, a reputation in Europe for valuing mere 
bigness more than other nations, and if that be our stand- 
ard, and we are to be judged by it, we certainly do not stand 
well. Our only chance is to surpass other nations in the 
general excellence of our modest contributions; to surpass 
them in variety, in sound workmanship, in finish, in novelty 
of invention, in the practical usefulness of the things we 
show. Perhaps we shall, but what [ said about the hurry 
in which our things have been got together, and the utter re- 
fusal of many great houses to contribute, hardly looks like 
it. We shall fill all the space we have, and fill most of it 
well, Ido not doubt. But the American who expects his 
country to stand anything like as well here as we did in 
Philadelphia, will be disappointed. To take one or two ex- 
amples in a single department, that of machinery, we shall 
have not a single large printing press, but two sewing ma- 
chines, and but one collection of machine tools, that of the 
Brown & Sharp Manufacturing Company, of Providence, 
R. L One is almost tempted to say we had better not have 
come here at all than come with such a meager display. It 

should be understood that we could have had as much space 
- a8 Great Britain if we had applied for it.” 
ooo, 
A Great Flour Mill Explosion. 

A terrific flouring mill explosion occurred on the evening 
of May 2, in Minneapolis, Minn., which involved five mills 
adjoining the one in which the disaster originated, together 
with other buildings, and caused a loss estimated at a mil- 
lion dollars, besides the destruction of nearly a score of 
lives. The cause of the casualty is ascribed to an explo- 
sion of gas in the middlings purifiers, and also to the sud- 
den combustion of the fine dust which probably pervaded 
all parts of the establishment, This last seems to have been 
the most likely cause. It is now well known that many 
substances, such as coal dust, saw dust, starch, and flour, 
when suspended in the atmosphere, in a finely comminuted 
state, are highly explosive, and in flouring mills especially 
there are numerous instances on record where sparks from 
the stones have ignited this dust, and produced all the ef- 
fect of a gunpowder explosion. In such cases, however, it 
is always difficult to determine accurately the true cause of 
the accident, and the same, as in the example of the recent 
candy manufactory explosion in Barclay street in this city 
(probably due to ignition of fine starch), is thus left in doubt 
or ascribed to spontaneous combustion. The curious fea- 
ture of this Minneapolis calamity is the successive explosion 
of a number of mills, the blowing up of the first acting 
upon the others, it would appear, not merely by communi- 
cation of flames, but by concussion, as sometimes is true of 
gunpowder mills, Further details of the disaster will perhaps 
shed more light on this point; but it is none the less cer- 

_ tain that improved safeguards against dust explosions might 
well engage the attention of inventors. 
——___=8-+-6)——______ 
Opening of a New Elevated Steam Railway in New 
York City. 
The first trip over the ‘Gilbert ” Elevated Railway from 
Trinity Church to Central Park, in this city, was made on 
_ April 80th. The train consisted of a locomotive and four 
cars containing some 200 passengers. The speed, at first 
slow, was gradually increased to about 26 miles an hour, 
and the terminus in Fifty-ninth street was reached in 17 min- 
utes. It is expected that the same distance will ordinarily 
be run by through trains in 12 minutes, and by way trains in 
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journey which occupied 82 minutes. The curves were passed 
easily and without jarring, and over the entire line the mo- 
tion was smooth and uniform. 

The new passenger cars are 87 feet 10 inches in length by 
8 feet 9 inches in width, and will accommodate 48 persons 
each. The doors are placed at the ends, but it is intended 
that some of the vehicles shall be fitted with compartments, 
The decorations inside and out are very tasteful, and the un- 
usually large windows will render the cars airy and comfor- 
table for summer travel. The passage of the trial train was 
received with much enthusiasm by people along the route. 
Several trains have run over the road carrying passengers, 
but operations will probably not be regularly begun until 
the completion of the stations, now in rapid process of erec- 
tion. 

The Gilbert elevated road, it will be remembered, is a huge 
iron bridge, which, so far as completed, extends from Morris 
street along New Church to Church street, thence along Mur- 
ray street, College place, and Chambers street to West Broad- 
way, which it follows until it crosses Canal street and enters 
upon South Fifth avenue. Along this thoroughfare and 
West Third street, into which it turns, the road obscures the 
lower stories of buildings and works a great injury to private 
property, for which the owners receive no compensation. 
After leaving West Third street it turns into the splendid 
street known as Sixth avenue, and straddles the car tracks on 
that street up to Central Park at Fifty-ninth street. The 
distance is about 41¢ miles. "With the east side division, on 
which work has not yet begun, the total length of the line 
will be 22 miles, occupying and disfiguring the finest avenues 
in New York city. 

te 
. The Natural Dissemination of Gold. 

The results of recent investigations only go to confirm 
more and more the opinion long held by geologists as to the 
wide distribution of gold. 

Mr. Henry G. Hanks, in a paper read by him before the 
California State Geological Society, on the “‘ Divisibility of 
Gold” (see ScreNTIFIC AMERICAN SUPPLEMENT, No. 118), 
has recently added, asthe result of his personal observations, 
many valuable facts in addition to what was already known 
on the subject, all tending to give further evidence as to the 
omnipresence of the precious metal in the earth’s crust. 

Of all the interesting examinations that have thus far been 
made to obtain information on this subject, the most curious, 
perhaps, were those that followed the investigations of Mr. 
Eckfeldt, the principal assayer of the United States mint at 
Philadelphia, a few years ago. 

Underneath the paved city of Philadelphia there lies a de- 
posit of clay whasc area, by a probable estimate, would meas- 
ure over three miles square, enabling us to figure out the 
convenient sum of ten square miles. The average depth is 
believed to be not less than fifteen feet. The inquiry was 
started whether gold was diffused in this earthy bed. From 
a central locality, which might afford a fair assay for the 
whole, the cellar of the new market, in Market street, near 
Eleventh street, some of the clay was dug out at a depth of 
fourteen feet, where it could not have been an artificial de- 
posit. The weight: of 130 grammes was dried and duly 
treated, and yielded one eighth of a milligramme of gold—a 
very decided quantity on a fine assay balance.’ 

It was afterwards ascertained that the clay in its natural 
state loses about fifteen per cent of moisture in drying. So 
that, as it lies in the ground, the clay contains one part gold 
in 1,224,000. This experiment was repeated upon clay taken 
from a brickyard in the suburbs of the city, with the same 
result. 

In order to calculate with some accuracy this body of 
wealth, blocks of clay were cut out, and a cubic foot (as it 
lies in the ground) found to weigh 120 pounds, nearly, mak- 
ing the specific gravity 1°92. The assay gave seven tenths 
of a grain of gold tothe cubic foot. Assuming the data 
already given, it was ascertained that there were 4,180 
millions of cubic feet of clay under the streets and houses, 
in which securely lay 126 millions of dollars; and if, as was 
pretty cerfain, the corporate limits of the city afforded eight 
times this bulk of clay, more gold lay therein than had as 
yet been brought from California and Australia. 

From these figures it is apparent that, every time a cart 
load of clay is hauled out of a cellar, enough gold goes with 
it to pay for the carting; and, according to Mr. Eckfeldt’s 
calculation, if the bricks which front the houses of the city 
could have brought to their surface, in the form of gold leaf, 
the amount of gold which they contain, there would appear 
a glittering star of two square inches on every brick. 

$a 4-8 
The Total Eclipse of the Sun. 

On the 20th of July next a total eclipse of the sun takes 
place under such circumstances as to present opportunities 
that occur scarcely once in a generation, for the study of 
some of the most interesting phenomena with which astrono- 
mers have todo. The path of the totality of this eclipse runs 
diagonally across the center of the United States from Mon- 
tana to Texas, and is somewhere about 140 miles wide. 
Many of the best points for observing the eclipse are there- 
fore directly accessible by railroad, and several expeditions 
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caused by events taking place upon the sun, and many ques- 
tions relating to the physical constitution of that orb, and 
the changes there taking place, can only be studied during 
a total eclipse. It is said by Admiral Rodgers, of the Naval 
Observatory, that the sum of the opportunities which all the 
astronomers of the world can get for observing such eclipses 
does not exceed five or six hours in a century, and it is 
therefore important that every advantage should be taken of 
the very favorable conditions for observation under which 
the present eclipse occurs. All the principal European govern- 
ments recognize the importance of studying the phenomena 
attendant upon the total eclipses, and send out costly expe- 
ditions, even to their antipodes when necessary, for this pur- 
pose; and there is no doubt that there is a general impression 
abroad that our government would make ample provision 
for the study of a matter of such general interest, that is 
visible almost exclusively within our borders, or the differ- 
ent foreign governments would no doubt be preparing to or- 
ganize expeditions for observation on our territory. Our 
government, however, has so far done nothing, and it is 
possible that one of the best opportunities that may occur in 
many years for the study of solar phenomena may pass 
away without any advantage being taken of it. 

The Naval Observatory is awake to the importance of the 
occasion, and has asked Congress for an appropriation of 
$8,000 for the purpose of sending off seven expeditions, two 
of which it is designed to send to Montana, two to Texas, 
two to Colorado, and one to Wyoming, each to consist of 
three astronomers. The sum asked for was simply to pay 
traveling expenses and the cost of transporting and setting 
up the instruments in their temporary observatories, nothing 
being requested for salaries, as the most eminent astrono- 
mers will gladly volunteer their services for such an import- 
ant occasion. 

rt 
Petroleum Tanks. 

Dr. Stevenson Macadam states. that a lead tank will spoil 
the oil in a week, causing it, when burnt, to choke the wick 
so that the latter has to be trimmed several times in an even- 
ing. If the lead be bright the oil will be spoilt in a day. 
An iron tank does not much damage the oil for illuminating 
purposes, but it darkens the color rather considerably, and 
causes it to throw down a rusty-colored deposit. Zinc, or- 
dinary tin solder, and galvanized iron, all spoil the oil. Ifa 
metallic tank must be used, let it be made of tin, copper, or 
tinned copper, and be sure that no common solder contain- 
ing lead is used in making it. These metalsdo not seriously 
damage the oil, but if it be left in contact with them for 
some months, it will somewhat deteriorate. Stoneware or 
slate is suggested as being superior to any metal that can 
be used for petroleum tank making. 

Se 
Singular Effect of Lightning. 

Les Mondes notes a curious instance of where lightning 
striking frequently at the same point has gradually killed 
vegetation over a considerable area in the vicinity. Thecur- 
rent after entering the earth made a deep hole some four 
inches in diameter. For some reason repeated strokes, dur- 
ing the last five or six years, have fallen at this point, and 
every year the circle of dead currant bushes around it has 
widened. At present the affected area has a diameter of 
over 20 feet, and a large cherry tree some twelve years old 
recently died. Fresh bardy bushesand shrubs planted within 
the boundary die within two years. It would seem that the 
lightning strokes have some influence in thus destroying 
vegetation, possibly by producing in the soil chemical com- 
pounds injurious to plants. 

t-te 
To Color Photographs. 

Take a strongly printed photograph on paper, and satu- 
rate it from the back with a rag dipped in castor oil. Care- 
fully rub off all excess from the surface after obtaining thor- 
ough transparency. Take a piece of glass.an inch larger all 
round than the print, pour upon it dilute gelatin, and then 
‘‘ squeegee” the print and glasstogether. Allow it todry, and 
then work in artist’s oi) colors from the back until you get 
the proper effect from the front. Both landscapes and por- 
traits can be effectively colored by the above method without 
any greatskill being required. 

4 
Cinders in the Eye. 
To the Hadttor of the Scientific American : 

Having noticed two communications in your journal lately 
under the above heading, permit me to give you a very sim- 
ple remedy I have used for years with success: A small 
camel’s hair brush dipped in water and passed over the ball 
of the eye on raising the lid. The operatian requires no 
skill, takes but a moment, and instantly removes any cinder 
or particle of dust or dirt withqut inflaming the eye. 


C.G. E 
——____—+- 8-2 


New Binoxide of Manganese Element. 
M. Gaiffe has recently made a new galvanic element, *which 
consists of a carbon cylinder, perforated with numerous 


j holes, in which grains of binoxide of manganese are placed, 
and a rod of amalgamated zinc. 
solution of neutral zinc chloride, free from lead. Oxide of 
zinc is formed, which falls in pulverulent state tothe bottom 


The liquid is a 20 per cent . 


might be sent out fully equipped to as many different points, | \¢ the containing vessel. 


without spending so much money upon them all as it would 
ordinarily take to equip a single expedition to a’more dis- 
tant point. 


A Hues BaLLoon.—The dimensions of M. Giffard’s cap- 


tive balloon, which is being constructed in Paris, are 180 


Recent discoveries have rendered it probable that most of |feet by 118 feet. Thecar will contain fifty persons, and the 
the meteorological changes in progress upon this planet are ‘ cable will be about 2,000 feet long. 
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Business and Personal. 


The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at 


publication office 
as early as Thursday morning to appear in next issue, 


The Buckeye Engine Oo. make a specialty of fitting 
plain engines with their Automatic Cut-off and Conden- 
sers; 30 to 60 per cent economy and perfect governing 
guaranteed. 87 Liberty 8t., N. Y. 


Vertical Scientific Grain Mills, A.W.Stranb & Co.,Phila. 


For Town and Village nse, comb’d Hand Fire Engine 
& Hose Carriage, $350. Forsaith & Co., Manchester,N.H. 


Bristol] Machine Works For Sale. Facilities for all 
kinds of work. For full particulars, address Bristol Ma- 
chine Works, Bristol, Pa. 


Ciimax Washing Machine. Reliable Agents wanted. 
Descriptive circulars furnished. N.C. Baughman & Co., 
York, Pa. 


The great Wheelock Engine, which furnishes the 
power to the machinery of the American Exhibit at the 
Paris Exposition this year, is lubricated by Patent Lubri- 
cene and Cups. Our exhibit will equal that which we 
made in Philadelphia in 1876. R.J. Chard, 184 M. Lane, 
N. Y. city. 

Wanted.—A Back Geared, Screw Cutting, Foot Power 
Lathe. W.J.G., P.O. Box 29:5, N. Y. 

A Microscope with 100 mounted objects for one dol- 
lar; circulars free. Address D.L.Smith, Waterbury, Ct. 


Velvet Looms Wanted.—Mannfacturers please send 
Price lists to W. Lilienthal, #0 Lispenard St., N.Y. city. 

Electrical and Mechanical Engineer and Expert. 
James Hambiet, 114 Tremont St., Boston, Mass. 

Wanted.—Cash prices and description, 15 and 80 horee 
power Stationary Engines and Boilers. Newell Sanders, 
Chattanooga, Tenn. 

Wanted cheap for cash.—A good second-hand Back 
Geared Screw Machine. Address, giving maker’s name, 
where to be seen, size of hole In spindle, and full par- 
ticulars, H.A.B. Weymer, 32 N.6th St., Philadelphia, Pa. 

For New and Second Hand Boilers, send to Hilles & 
Jones, Wilmington, Delaware. 

Friction Clutches for heavy work. Can be run at high 
speeds,and start gradual. Safety Elevators and Hoisting 
Machinery a specialty. D. Frisbie & Oo., New Haven, Ct. 

Polishing Tools and Supplies. Send for new price 
Uist. Greene, Tweed & Co., 18 Park Place, N. Y. 

For Mill Gearing, Shafting, Pulleys, and Hangers, ad- 
dress T. B. Wood & Co., Manufs., Chambersburg, Pa., 
for price. 

Steam Yacht “‘ Hiawatha ” for sale.—Length, 40 ft.; 
beam, 8 ft. 5 in.; engine, 12 H. P.; speed, 12 miles. For 
particulars apply to J. M. Meredith, Exr., Maiden Creek 
P. O., Berks Co., Pa. 

24 inch Second-hand Planer, and 12 inch Jointer, or 
Buzz Planer, both in first-class order, for sale by Bentel, 
Margedant & Co., Hamilton, Ohio. 

Wrenches.—The Lipsey ‘ Reliable * is strongest and 
best. Six inch sample by mail 60 cents. Roper Caloric 
Engine Manufacturing Co., 91 Washington 8t., N. Y. 

Cornice Brakes. J.M. Robineon & Co., Cincinnati,O. 


Bolt Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith & Co., Manchester, N. H. 

The Cameron Steam Pamp mounted in Phosphor 
Bronze is an indestructible machine. See ad. back page. 


Painters’ Rapid Graining Process. J.J.Callow,Clev'd,O. 


For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, ete. 

Safety Linen Hose for factories, hotels, and stores, as 
protection from fire. Greene, Tweed & Co., 18 Park 
Place, N. Y. 

John T. Noye & Son, Buffalo, N. Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.’s Bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 


Solid Emery Valcanite Wheels—The Solid Original] 
Emery Wheel — other kinds imitations and inferior. 
Caution.—Our name is stamped in fullon al! our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 88 Park Row, N. Y. 

1,000 2d hand machines for sale. Send stamp for de- 
scriptive price list. Forsaith & Co., Manchester, N. H. 

Steel Castings from one ib. to five thousand Ibe. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co., 470 Grand &t., N. Y. 

Sperm Oil, Pure. Wm. F. Nye, New Bedford, Mass. 

Bound Volumes of the Scientific American.—I have 
on hand bound volumes of the Scientific American, which 
1 will sell (singly or together) at $1 each, to be sent by 
express. See advertisement on page 818. John Edwards, 
P. O. Box 786, N. Y. 

For Boult's Paneling, Moulding, and Dovetailing Ma- 
chine, and other wood-working machinery, address B.C. 
Machinery Co., Battle Creek, Mich. 

Best Wood Cutting Machinery of the latest improved 
kinds, eminently superior, manufactured by Bentel, 
Margedant & Co., Hamilton, Ohio. 


Water Wheels, increased power. O.J.Bollinger, York,Pa. 


Patent Scroll and Band Saws, Beast and cheapest in 
use. Cordesman, Egan & Co., Cincinnati, O. 

Mill Stone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau St., N. Y. 

Weldjese Cold-drawn Steel Boiler and Hydraulic 
Tubes. Leng & Ogden, 212 Pear] 8t., N. Y. 

For Best Insulated Telegraph Wire, Telephone Wire, 
and Flexible Cordage, Eugene F. Phillips, 67 Stewart St., 
Providence, R.I. W. H. Sawyer, Electrician and Supt. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N.Y., U.8.A. 

The Turbine Wheel made by Risdon & Co., Mt. Holly, 
N. J., gave the best results at Centennial test. 


Vertical & Yacht Engines. N.W.Twiss, New Haven,Ct. 
Dead Pulleys, that stop the running of Loose Puileys 


and Belts, taking the strain from Line Shaft when Ma- 
chine is not in use. Taper Sleeve Pulley Works, Erie, Pa. 
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NEW BOOKS AND PUBLICATIONS. 


OLp HoMEs mapE New. By William M. 
Woollett. Published by A. T. Bicknell 
& Co., New York city. 

This is a collection of plans, exterior and interior 
views, illustrating the alteration and remodeling of 
several suburban residences. The object is to exhibit 

| how buildings of the homely types commonly found in 

| country towns may at small expense be converted into 
tasteful and even elegant structures. Many of Mr. 
Woollett’s designs have been practically applied, and 
all are pleasing. 

We have received the reports and awards of the 
Judges of Groups 21, 28, 24, 26, and 27 from the pub- 
lishers, Mesers. J. B. Lippincott & Co., Philadelphia. 
The classes considered are Agricultural Machines, Med- 
icine, Architecture, Plastic and Graphic Art, and cer- 
tain machine tools. These documents will perhaps be 
usefal as records of the Exposition; but as compared 
to what they might be, we scarcely think them of any 


— 


Possibly the ax, storm, or fire may have been the cause. 
—R. F. B.—See “ Business and Personal * column, for 
addresses.—M. B. H.—You can find descriptions and 


details in Weisbach’s * Mechanics and Engineering.””— | 


M. E. 8.—You cannot find ail the directions in a book. 
Bourne‘s ‘‘ Catechism of the Steam Engine,” and For- 
ney’s ‘‘Catechism of the Locomotive,” contain useful 
information on the subject.—H. R. B.—See answer No. 
6, issue of April 18.—J, T. E.—You do not send enough 
details to enable us to form a decided opinion, but we 
imagine that the area of the chimney or some of the 
flues is too small. A simple remedy would be to make 
the surroundings of the boiler fireproof.—E. 8. R.—It 
will be better to use a non-metallic handle.—W. A. 8.— 
See answer No. 19, p. 155, issue of March 9, 1878. For 
your purpose the core need not be a permanent mag- 
net, but may be of soft iron. 


(1) C. H. & Co. write: We are manufac- 
turers of cream colored earthen ware. Please inform 
us what to mix with the clay to have it a red color after 
itis burnt. A. Useasmall quantity of red oxide of 
iron or red ocher. 


(2) H. P. 8. asks how to make an umbrella 
cover waterproof? A. Apply first a strong hot aqueous 
solution of soap, then solution of alum, sulphate of a)- 
umina, or lead acetate (sugar of lead): again the soap 
solution, and finally wash with hot water. 


(3) W. D. 8. asks: 1. Would it be possible 
for me torun nydrogen gas through the gas pipes of my 
house for lighting purposes instead of common {llumin- 
ating gas? A. Hydrogen gas, when burning, gives a very 
pale bluish flame, insufficient for iluminating purposes. 
2. Would there be any danger of the reservoir bursting, 
or could I keep it in the cellar safely? A. There would 
bedanger. 8. How is hydrogen gas made? A. It ig ob- 
tained in quantities by the action of dilute sulphuric 
acid npon scrape of iron or zinc contained in a large 
airtight vessel, connected by a pipe with the gas re- 
ceiver, or by passing steam through red hot iron filings 
contained in an iron pipe, and collecting the gas over 
wa‘er, 


(4) W. C. 8. writes: Please give me a re- 
cipe for making a good quality of shoemakers’ ink, to 
blacken the sole edges and heels of boots and shoes 
while damp, to be afterward polished with a hot iron 
made for the purpose. A. Dissolve an equal quantity 
each of ferrous sulphate (copperas) and gum arabic in 
a small quantity of boiling water, and add a very little 
extract of logwood solution. If it gums, dilute it a lit- 
tle with hot water. Concentrated solution of shellac in 
hot aqueous solution of borax is sometimes used in 
place of a portion of the gum. 


(5) F. L. W. writes: The ceramic fever has 
led me to ask if there is any mode of transferring an 
engraving from the paper on which it is originally 
printed to any object, without requiring pressuro to any 
great amount? A. Paper is prepared with bichromated 
gelatin, dried, and exposed to strong sunlight for some 
time beneath, and in contact with, a drawing or wood 
cut rendered translucent by oil (castor oil answers). 
The excess of chrome salt is removed by washing. The 
paper is then transferred, picture side down, to a plate 
of gypsum, A positive copy is thus obtained from a 
positive drawing, as only the unaltered gelatin sinks 
into the gypsum. By replacing the carbon of the ink 
with enamel colors designa can be printed on and 
burned into unglazed porcelain, etc. 


(6) R. H. L. writes: I wish to etch broad 
letters and figures on glass by means of bydrofluoric 
acid gas. What wax or varnish is used which can be 
readily removed from the surfacesto beetched? A. 
Use beeswax or paraffin; warm the glass. 


(7) C. A. A. writes: After the fruit is re- 
moved from peach cans we find the tin inside beauti- 
fully mottled like pearl. 1. Can thie peculiar pearl-like 
mottle be given to common sheet tin artificially at a low 
cost? A. Wash the tin plate quickly with a mixture of 
8 parts hydrochloric acid, 1 part nitric acid, and 3 parts 
water; rinse in water and dry with warm sawdust. The 
mother-of-pearl appearance—moire metallique—is pre- 
served by a thin lacquer of pale shellac in alcohol. 2. 
Can the mottles be made small or large at will? A. No; 
their size depends in a great measure upon the rapidity 
with which the plate was cooled on leaving the tin 
bath. 

(8) J. 8. B. asks: Does the Jablochkoff 
electric candle throw out much heat? A. Compared 
with the illaminating power, the amount of heat radi- 
| ated from the candle is relatively small. 

(9) 8. K. 8. asks: What quantity and num- 
ber of covered wire niust I use to make the strongest 
horseshoe electro-magnet, having a % inch core, using a 
Dunieil battery of six cups, and what length should 


W. McE.—See answer 86, p. 155, vol. 87. 
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copper wire (magnet insulation) to make each spool 134 
inch in diameter and 8$}4 inches long. 


(10) C. W. asks: 1. How strong should 
telephone magnets be? A. They should be able to lift 
about their own weight of iron. 2. Should the spool 
wire touch the magnet? A. No; the core should be 
first covered with one or two layers of thin paper, and 
then wound with the insulated wire. 8. Will ferrotype 
plate answer for the disks? A. Yes. 4. Will two par- 
allel cotton-covered wires, the size of fine sewing 
needles, laid close together, do to connect the instru- 
ments? A. Yes. 5. My instruments do not work, al- 
though I ased about 4 os. of No. 40 silk covered wire 
on each spool, the same length on both. A. Use more 
magnet wire wound in the manner mentioned in the an- 
ewer to your second question, and see answer No. 19, p. 
155, SCLENTIFIO AMERICAN of March 9, 1878. 


(11) @. A. A. writes: I wish to run a steam 
pipe from a boiler to my house, a distance of 800 feet 
underground, What is the best non-conductor for 
packing the pipe, and how should it be laid? A. As- 
bestos is one of the beat non-conductors, but is rather 
expensive. You can do pretty well by laying the pipe 
ina box, surrounded by coal asheg. 


(12) F. B. M. asks: What is the rule for 
making a counterbalanced face wheel for engines? I 


11 ibs., and the wrist pin 2 lbs. A triangular piece 
weighing 16 Ibs. was putin the face wheel, which was 
said to be right, but it is no better than before. The 
engine is 6 x 12 inches, running 170 revolutions per min- 
ute, A. It is a common practice to place the counter- 
weight directly opposite the crank, with its center of 
gravity at the same distance from the center of the 
shaft as the center of the crank pin, making its weight 
equal to weight of piston, piston rod, crosshead, and 
crank pin, plus half the weight of the connecting rod. 


(18) C. H. 8. asks: In fastening two pieces 
of wood with nails, which will make the stronger join- 
ing, to bore the outside piece, or force the nail through 
in the common way? A. The latter, wethink. 

(14) D. C. asks: How is the cold rolled 


shafting made so true as it is? A. By being passed 
through the rolls under heavy pressure. 


N 
(15) E. C. asks: 1. Which would be the 
best boijer to use for driving a thrashing machine, one | be erect 


built on locomotive style, or vertical? A. There is not 
agreat deal of difference. There may possibly be a 
little advantage in the use of the locomotive type. 2. 
In running over rough roads with steam up, would there 
be any danger of explosion from turning and jolting? 
A. No. 8. Couldan 8 horse power engine be moved 
with its own power without the use of horses to haul 
it? A. Yea. 


(16) S. W. H. writes: A person here says 


that it takes 25 per cent more coa] to make steam | any ad 


from water that is returned to the boiler from the 
steam radiators uscd in warming buildings, than if 
water from a river or well were used. Isit so? <A. Or- 
dinarily it is more economical to use the condensed 
steam from the radiators. 


(17) G. F. P. writes: I think that a 2 horse 
power engine will give 4 horse power by connecting a 5 
inch pulley on its main shaft toa 10inch pulley on its 
driver shaft, by a belt, losing, of course, half the orig- 
ina] speed. Is this correct? A. No. 


(18) R. N. writes: J. C. can melt small 
quantities of brase easily in a common cylinder stove 
with a good draught, using hard coal, and setting the 
crucible well down into the fire. I have tried melting on 
the forge, and find this much easier and better. 


(19) W. 8. P. asks: How can I make a 
good quality of lemon sirup? A. Lemon juice (strained 
or dcfecated), 1 pint; sugar, 244 Ibs.; dissolve by gentle 
heat and set it aside; in 24 hours remove the scum and 
decant the clear liquid. The common soda water sirups 
are made by dissolving in a gallon of water 8 Ibs. of 
sugar, 2 ozs. of gum arabic, and about }4 oz. of tar- 
taric acid; strained through uncolored flannel, and fla- 
vored to suit with any of the fruit extracts or ethers. 


(20) J. C. L. asks: Is steam visible before 
it comes in contact with the atmosphere? A. No. 


(21) A. E. R. asks: 1. How can the power 
of the voice be increased? <A. The effect, in public 
halls, may be increased by sounding boards and by at- 
tention to the Jaws of acoustics in constructing build- 
ings; the actual power can only be increased by prac- 
tice. 2. Will the phonograph make less demand for 
shorthand reporters? A. It may. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 


G. M. P.—The specimen in the red box is a micaceous 

| clay; might be useful to makers of wall papers.—J. F. 

K.—The talcose schist may be auriferous. The sample 

does not appear ta be.—G. F. L.—No. 1 is brown hema- 

tite and shale. No. 2 has every appearance of being a 

slag. It gives the reactions for iron. No. 8 is litho- 
graphic stone. 


COMMUNICATIONS RECEIVED. 


The Editor of the Screntrric AMERICAN acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects ; 

Pendulum Experiment. By O. T. 

Aerial Navigation. By H.C.H. 

Quackery. By T. A. 

Electrica] and Acoustic Observations. By J. W. 8. 

Rapid Locomotive Building. By J. M. D. 

Duration of Impressions on the Retina. By H. T. 

Estimation of Sulphur in Organic Compounds. By 
W.W.I. and C. F 

The Metric System. By G.N. W. 

Astronomic Discrepancies. By L. 8. B. 

Does the Sun Move? 

New Optical Apparatus, By J. V. 0. 

Whatis Life? By T. R. McC. and E. BR. E. 

ABrilliant Meteor. By BR. D. 8. 


7 be? A. Wind a sufficient quantity of No. 20 
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—_____—_________—___—— | tions to Inspectors, and Tests of Boller Material are to MANUFACTURERS Gand, intl, oF she. Colon 
° made an Requiremen nstruction | Instruments su :) Eng ’ or the on- 
Wood-Working Machinery, | cf xotters. ‘The Law in fall, with List of Approved Fire | fos, are requested to communtoate with the advertieers, 
’ Ext. e 8a and Boat-lowering Appara- who have an extensive and well Getablished connewon 
Such as Woodworth Planing, neni: and Grooving cue: ntained in BCIENTEFIC AMERICAN SUPPLEMENT | in those markets and make a specialty of the 
Machines, Daniel's Planers son’s Patent Im- {| No. 113. Price 10 cents. Tobe had at this office and | referred to. Ample Pepcid be given. A eves 
rored: enon Machines, Mee ing, Moulding, and | of of all newadealers. J. WAINWRIGHT & 
; Machines, ae L woes -Working Machinery gene- ee Cambridge Street Butldvars. Birmingham, England. 
rally. “Manufacture by > rpayear. Agents wantedeverywhere. Buse | —<<£§$—i— — i i@@_____—_—_—____“— 
WIT HERE A pPstlea Rod gat ence ndaoel ve iness tnen strictly legitimate, Particalare free 9 5 Styles of Cards, 10c.,or 10 Chromo Cards, c., 
(hop formerly occupied byYR. BALL & 00) BTE & Co., Bt. Louis, Mo, with name. J. B. HUSTED, Nassau, N. Y. 
MIXED CARDS, with name, 10c. and stamp. 
. Salesm ted to sell ’ 
$1200: solar, cotremmar S GS Ageni's Guts, oc LC. COM & CO. Bristol, Ct. 
Aerrcory Yeur Linen with Clark’s Indelibdle 
aut. aadress Lag A. GRANT & 
2.468 8 Home 8t., Cincinnad, Q. MARI A R K Pencils. Sold at all stationers’. 
THE BROWN CALORIC ENGINE, 


“Know au. Men by these Presents: That we, Perin, 
Panhard & Co., 0 
withdrawn the agen 
Blad 


Paris, Franee, have this day 
for the sale of our Band-Saw 
ichards, London & Kelley, and 


es from Mess. 
ch- 


Mess. London, Orton & Berry, successors to Mess. 
ards, London & oN Phil., and appoint Mess. 

VY & CO. 

Cincin Ohio, U. S. A., to be our sole and ex- 

reste’ nts for the e entire States and territories of the 

Is, United 8 Stat tes of America, with full power to prosecute 

all infrin upement and illegal use or abuse of our trade 
ade in Paris, France, January 1, 1878.” 


Mee 
Penn BAND-SAW BLADES LADES. 


mark. 


Witnesses : ERIN. PANHARD & Co.. 
W. TABAZIN. Successors to Perin & Co. 
foe oe a 


As will be seen from the above announcement, we 
have been appointed sole and ate agents, for the 
United States, of the Celebra 


PERIN BAND SAW BLADES! 


' and can furnish any sizes and lengths that 
uired, joined, filed, and set, ready for use. a recial 
si7e8 and lengths, not in stock, will be imported—re- 
about thirty ap ag from’ recelpt of order. All 
Biades will bear the trade Mark: Perin & Co. on one 
side,and J. A. Fay & Co. on the other. Genuine Perin 
Blades can only be Ly Oo Piece Mack from us or our agents, viz: 
Utilles Baird, Pittab a ae a ae. 
tilles u . A. Fay 9 
oi Faunce a ig Detroit; 


wrestesg. at Pash Mi ores cette 
mire. ofall kinds of Wood-working Machinery. 
PATENTEES OF WALKING AND RID- 


ing Cultivators, Sulky and Waikts onere and other 
Agricultural Eaplenete that wish Ogee Ene them Dent: 


MBE tea oe 
neem, Seis po TELEPHONE 


poe shore lines the best and cheapest 8 ng Tele- 
poone @ manufactured. [ have a test Pine of over 1 mile 
songth that transmits the voice with auch} power as to 
heard distinctiy im all parts of an ordinary room. 


ores or stam Address 
J. R. HOLCOMB, Mallet Creek, Ohio. 


ENGLAND. —THE COMMERCIAL DE- 


9 
Answer—You have none except our well-known in- BALDWIN LATHAWM’S taken by tho ICVENTORS' and GENEBAT, AGENCY 
tegrity in this respect, based upon a most extensive 99 ted). 76 phancery-lane, London, W. C.—Andrew 


Sanitary Engineering, 


‘practice of thirty years’ standing. Our clients are 


numbered by hundreds of thousands. They are to be 4 Guide to the Construction o of Works of " 

just d with 19 Lith ed Plates 
. found in every town and city in the Union. Please to ees nen pny epee ah ti thogrepne. Pistee 7 
| make inquiry aboutus. Sucha thing as the betrayal | and work of Sewers and House Drains, Price $3. 


of a client's interests, when committed to our profes- 

| sional care, never has occurred, and is not likely to oc- 
‘cur. All business and communications intrasted to us 
are kept secret and confidential. 


Address MUNN & CO., 
Publishers of the Sc1ENTIFIO AMERIOAN, 


37 Park Row, New York. 


GEO. H. FROST, Publisher. 
153 Washington St., Chicago, Tih. 


PATENT MINERAL WOOL. 


Incombastible. The best non-conductor. For fllustrated 
description see SCIENTIFIC AM ERE _ of January 12th. 


e D. wi, 
P.O. Box 441, Broadway, N. Y. 


'POINTS OF A GOOD HORSE. BEING 


the Report of the Committee appointed by the New 
England Agricultural Society te aco upon Rules for 
Guidance of Judges of Horses. The Pointe of Excel- 


Jence. Size, Color, Symmetry of Body, Head and Neck, 
Eye and Ear, Feet and Lins, fully described. Speed at 
the Trot, and In een style and COD: etc., with 
the percentage allowed for each quality. The Stendard 
Size and Speed for Matched Carriage Horses, Gents’ 

paring Horses. Family Horses, Park or Pheton Horses, 

An excellent Guide in selecting animals. Con- 

tained in SOIENTIFIC AMERICAN SS PPLEMENT N 

103. price 10 cents. To be bad at this office and of 
newsdealers, 
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| Advertisements, 


inside Page, exch insertion --- 75 cents a line. 
Back Page, each insertion - -- 31.00 a fine. 
(About eight words to a line.) 

Exgravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication o as early 
as Thursday morning to appear in next , 


YOUNG MICROSCOPISTS 
can get 10 odd numbers of Journal of Microscopy, post 
free, for 25 cents. Contain as much s mple, are in- 
formation as can be had elsewhere for $2. Address 
Box 4875, New York. 


THIS INVENTION 
saves fuel, utilizes slack, 
increases and gives 
steady supply of steam, 
rendering opening of fire 
doors unnecessary, 
abates smoke nuisance, 
the power to drive is but 
little, and is the best 
known appliance for in- 
paring rfect combus- 
on. 


ddress 
U. 8S. 
Stoker Co., 


No. 2 Chestnut St., 
Philadelphia. « 


IILL SAVES THRER 
# C. HILLS, 78 Chambers Shy 


HAND SAW 
labor. 


NOMENCLATURE OF W@ 2NG 
Jaupe <-Cnors, 
WILLIAM E. MERRILL, and EDGAR B. YAl” WINELE. 


Stones and Stone Masonry. By J 
A paper read befere the American Society of Civil En- 


eers. An exhaustive article on Stone Cutti and 
asonry, various Methods of Dressing, and Tools 
employed, with 34 illustrations. 19 Tools, illustrated, 


wit imensions and How to Make. Squared, Quarry- 
faced, Pitched-face, and Drafted Stones, Rubble, Cut, 
Pointed, and Crandalled Stones, etc. Axed or Pean 
Hammered and Patent Hammered Stones. Bush 
Hammered and Rubbed Stones. Diamond Panels. 
Rubble, Squared Stone, Range, Random, and Ashlar 
Masonry, illustrations in all, with practical instruc- 
tions. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 113. Price 10 cents. To be had at this 
office and of all newsdealers. 


For showing heat of 
rometers, Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, &e. 


HENRY W. BULKLEY, Sole Manufacturer, 


149 Broadway, N. Y. 


JAPANESE ART MANUFACTURES. 


By Christopher Dresser, Ph.D., etc. Paper read before 
Society of Arts. The Japanese ‘Potter at Work. Curious 
mode of Making Scarfs. How the Japanese Print on 
Cloth. Japanese Process for Silk Ornamentation. Japan- 
ese Weaving. How Fine Japanese Fans are made. 
Japanese Method of Making Moulds for Ornamental 
Casti for Vessels, Bronzes, etc. Japanese Lacquer 
Manufacture. Curious Method of Decorati Lacquer 
Work. The Love and Pursuit of the Beautiful in Japan. 
A very entertaining, instructive, and comprehensive 
paper. Contained in ScIENTIFIC AMERICAN SUPPLE- 
MENT No. 115. Price 10 cents. To be had at this office 


and of all newsdealers. 


IMPROVED SOLID EMERY WHEELS, 
For grinding Iron and Brass Castings, Tools, etc. Man- 


b 
AL TWIST DRILL CO., Woonsocket, R. I. 


Bound Volumes 


OF THE 


Scientific American. 


At present, I have on hand the following bound 
Volumes of the SCIENTIFIC AMERICAN, which I will sell 
at $1.00 each, either singly or by the quantity. 

OLD SERIES. NEW SERIES. New SERIES. 
Vol.7....8 Copies.| Vol. 1... 5 Copies.|| Vol. 15.. 7 Copies. 
ae | OP : sa Fy Te. “+ . 16..8 = 
at BH | _ “ wises. = = By. 8 a 
© Mh. ..d = = 4.38 = i 

oe “g...8 “ 

Vols. of the Old} “ 10... 9 es 
Series contain one} “ 11... 2 5 
year’s mumbers,| “ 12...9 “ 
and the New Se-| “ 13... 9 Mi 
ries six months. wae! SPER : 


~The books will be sent by express on receipt of price. 
Address all communications to 


JOHN EDWARDS 


P.O. Box 773, New York. 
ARNES’ ur POWER MA- 
Different machines with which 
Builders, Cabinet Makers, 
Wagon Makers, and Jobbers 
compete as to QUALITY AND 

PRICE with steam power manufac- 
turing; also Amateurs’ supplies. 
Say where you read this, and send 
for catalogue and prices. 
W. F. & JOHN BARNES, 


CHINER 
in miscellaneous work can 
MACHINES SENT ON TRIAL. 
Rockford, Winnebago Co., Ill. 


A DAY to Agents canvassing for the Fire- 
side Visitor. Terms and Outfit Free. Ad- 
dress P. O. VICKERY, Augusta, Maine. 


$7 


MILITARY AND SPORTING GUNS. 
Breech Loaders and Repeating Rifles, with horizontal and 
vertical chamber motions, Sporting Guns, with rotary 
arrangement for firing either ball or shot, and Revolvers, 
with side motion of barrel, are manufactured by 

N. V. DREYSE’S GUN WORKS, 
Simmerda, Prussia. 


Price lists sent gratis. 


TO INVENTORS 


AND MANUFACTURERS 


FOLLOWS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri- 
can Goods for Cash, and to act as Sole Wholesale Agents. 


: SPANISH CEDAR 


CIGAR-BOX LUMBER! 


Finished Ready for Use. 

First Quality at 3%c. Second Quality at 2%c. 
POPLAR—ist Quality at 815 per M. Feet; 2d 
Quality at $13.50 per M. Feet. 
BUNDLING AND CARTAGE ADDITIONAL. 


Above prices will remain until advised. No order re- 
ceived for less than 1,000 feet. 


GEO. W. READ & CO., 


186 to 200 Lowia Si., Now York. ¢* | 


Automatic | 


a an 


‘ d 
ow” 
“ ae | 


land Waterproof Coati 


Seientitic 


MARVIN SATE & SCALE CC. 
265 BROADWAY. N.Y: 


a 


ESTABLISHED 1844. 


JOSEPH C. TODD, 


(Form wf Todd & Rafferty), ENGINEER and MACHIN- 
’ Hemp, Jute, Rope, Oakum, and Bagging 
_). Steam Engines, 
xter’s New Portable ne of 1877, of one 

"~ Jpower, Goa for $125; can be seen in operation 
2 Py store. I will furnish specifications and estimates 
0r all kinds of machinery. Send for descriptive circu- 
lar and price. Address 


J. Cc. TODD, 
10 Barclay St., New York, or Paterson, N. J. 


Liquid Paints, 


ofin Steam Pipe and Boiler 
Coverings, Steam _s 


acking, heathing, Fire, Acid, 
. men etc. Send for 


Samples, Dlustrated ogues, Price Lists, etc. 


H. W. JOHNS MWf’g Co., 


87 MAIDEN LANE, N. Y 


ee 


DROP HAMMERS AND DIES, FOR 
PUNCHING working Metals, £8. on pamas.00 
e 
PRESSES. Middletown, Conn. ? 


CAMERON 
Steam Pumps 


| For Mines, Blast Furnaces, Rolling 
| Mills, Oil Refineries, Boiler 


Feeders, &e. 


For Dlustrated Catalogue and Reduced Price List send to | 


Works, Foot East 23d St., New York. 


An assortment of 


WOOD-WORKING MACHINERY 


made by Richards, London & Kelley (dissolved); also, a 
number of first-class MACHINE TOOLS (nearly as 
ood as new) of Philadelphia construction, on hand and 
or sale. For list or inspection of machines and esti- 
mates, apply at the works of JOHN RICHARDS & CO. 
22d and ood §Sts., Philadelphia, manufscturers of 
Standard Gauges and other Implements. 


MANUFACTURE OF BESSEMER STEEL 
and Steel Rails as pursued at the works of Messrs. 
Brown, Bayley & Dixon, Sheffield. By C. B. HOLLAND, 


A valuable and instructive er. Read before the Iron 
and Steel Institute. With Five illustrations: the Plant; 
the Cupolas, Converters, the Ingot Pit, Blowing En- 

es, Hydraulic Machinery, etc. Hot Blast; Mode of 


sa 
tained in 
124. Price l0cents. To 
newsdealers. 


WESTON DYNAMO-FLECTRIC MACHINE CO 


Improved Manufacture of Steel Rails. Con- 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 
be had at this office and of all 


Machines for Blectro-plating, Electrotyping, Electric 

| Light, etc., in addition to testimonials in our logue 
of Jan. 1. We beg to refer to the following houses: 
MERIDEN BRITANNIA CO.; RUSSELL & ERWIN M’F’G Co.; 


Reep & BARTON; HALL, ELTON & Co.; RICHARDSON, 
BOYNTON & Co.; WM. H. JACKSON & CO.; STANLEY 
WorkKS; ROGERS CUTLERY CO.; CHAS. ROGERS BROS.; 

| EDWARD MILLER Co.; MITCHELL, VANCE & Co.; NOR- 
WALK LOOK Co.; HAYDEN, GERE & CO.; DOMESTIC 
SEWING MACHINE Co.; EBERHARD FABER; JOS. DIXON 
CRUCIBLE CO.; MUMFORD & HANSON; FAGAN & SON, 
and over 200 others. Outfits for NICKEL, SILVER, 
BRONZE, Plating. etc. The two highest CENTENNIAL 
AWARDS, and the CENTENNIAL GOLD MEDAL of Ameri- 
can Institute. Prices from $1:25 to 8500. 


CONDIT,HANSON & VAN WINKLE 
Sole Agents NEWARK, NJ. 


BONE MILLS. 


The best in the world. 5 sizes, adapted perfectly for 
Crushing and Grinding Minerals and all hard substances. 
| Grinding surfaces quickly and cheaply renewed. Send 
| for descriptive pamphlet. 
SONS, 


BAUGH & 
PHILADELPHIA, PA. 


THE PHONOGRAPH AND ITS FUTURE. 


By THOMAS A. Epson. The instrument and its Ac- 
tion. Deyatasty Duplication, and Postal Transmission 
of Phonograph lates. The probable great utility of the 

Phonograph n Letter-writing, Business Correspondence 
and Dictation; Literature; Education; Law; Music ; 
Oratory, etc. Application to Musical Boxes Toys, and 
| Clocks. Telegraphy of the Future; the Phonograph 
and Telephone combined. Being a most interesting and 
valuable paper by the author and inventor of the Phon- 
9:rraph himself. Contained in SCIENTIFIC_AMERICAN 
SUPPLEMENT, No. 1°24. Price 10 centg. To be had at 
this office and of all newsdealers. 


B, W. Payne & Sons, Corning, N. Ae 


Established in 


Eureka Safety Power. 


| .p. Cyl. ht. space, wt. price. 

2 | Bi4x4 | 48 in.| 40x25 | 900 | $100 
4 | 4x6 | 66 | 46x30| 1600) 250 

| 6 | 5x7 | 72 | T2x42]2700| 400!) 


Also, SPARE ARRESTING PORT- 
(ABLES, and Stationary Engines for 
Plantations. Send for Circulars. 


PERFECT 


NEWSPAPER FILE. 


The Koch Patent File, for preserving newspapers, 
fe gm ree and pamphlets, has been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
SCIENTIFIC AMERICAN,” in 


“ SCI ilt. Necessary for 
every one who wishes to preserve the paper 
Address 


MUNN & CO., 


Publishers SCIENTIFIC AMERICAN. 


oilers, ete. I also manu- | 


‘PUMPING. 


Aiverican. 


a —_"  ———_—__——— eee 
Cut Brass Gears, list free. Grant, Beverly St., Boston. | THE £ B A NITE CO 
| oe rt 


PORTLAND CEMENT, 


ROMAN & KEENE’S. For Walks, Cisterns. Founda- | 
tions, Stables, Cellars,Bridges, Reservoirs, Breweries, etc. | 
Remit 10 cents for Practical Treatise on Cements. 


S. L. MERCHANT & Co., 53 Broadway, New York. | 
free to all ap- 


TO ADVERTISERS! ::22.-" 


do any newspaper advertising, the THIRD EDITION of 


AYER & SON’S MANUAL 
FOR ADVERTISERS. 160 8vo.pp. More complete 
than any which Lave preceded it. Gives the names. 
circulation, and advertising rates of several thousand 
newspapers in the United States and Canada, and 
contains more information of value to an advertiser 
than can be found in any other publication. All lists 
have been carefully revised, and where practicable 
prices have been reduced. The special_offers are 
numerous and unusually advantageous. Be sure to 


send for it before spending an 
advertising. Address NeW. AYER. & SON; 
es Building, Philadelphia. 


ADVERTISING AGENTS, | 
eo 
AHEAD OF ALL COMPETITION. | 


ee PHIADEGPHIN 


Seven Sizes for Hand Use. Weighing from 32 
to 51 Ibs. Three Sizes for Horse Power.) 


These Machines did an amount of work on the Cen- 
tennial Grounds equal to 10 years of ordinary use, with 
out.loss of time for sharpening or repairs—completely 
distancing all competitors in that celebrated trial of 
6 months duration. GRAHAM, EMLEN & PASSMORE, 
Patentees and Manufacturers, 681 Market St., Phila., Pa. | 
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DAMPER B E c T AND WEIGHTED 
ABGULATORS GAUGE COCKS 
MURRILL & KEIZER, 44 HOLLIDAY StT.. BALTIMORE. 


Address JOHN A. ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. | 
Send for circular. 


. an 
= 
- 


7 , ta rc rhe FF , TAME E Water 
NATISONS NON CHANGEABLE GAP LATHE HA woRK JAMES MATSON 
ep V INU © [bp . I a 7 , Wut o erpnntT re 

TrariiiTise FOR LARGE np MAERIUM Slee eng SFRONT ST.PHn 
u EAT FACILITIES FOR AOE OR MEDI) MANE 1b¥! ~ As Pk. Uv uy 


ICE AT $1.00 PER TON. 


The PICTET ARTIFICIAL ICE CO., 


Room 51, Com and [ron Exchange, P. O. Box 3083, N. Y. 


MACHINISTS’ TOOLS. 


EW AND IMPROVED PATTERNS. 
Send for new illustrated catalogue. 


Lathes, Planers, Drills, &e. 


NEW HAVEN MANUFACTURING CO,, 
New Haven, Conn. 
Do 


—>9$3 Press wien: 


bels,cards 
La etc, (Self-mker¢5) 9 Larger sizes ; 


For busi »pl ’ : ld 

Your Own Catalogue o] Presses, Type, Bice 
: . : for 2 stamps. KELSEY & Co, 
Printing ! CELS\O* Meriden, Conn 


THE GEOLOGICAL ANTIQUITY OF 


Flowers and Insects. By J. E. TAYLOR, F.G.S. A plain, | 
comprehensive review of the subject, bringing forward 
many instructive facts; with six illustrations. The | 
invariable correlation between insects and flowers. | 
How they are fossilized. Fossil botany. Geological | 
Evidences of Evolution. Correspondence in the succes- 
sion of Animal and Vegetable life. Flowers necessary | 
to Insects, and Insects necessary to Flowers Insects | 
and Plantsin the Devonian, the Switzerland Lias, the ' 
English Stonesfield Slate, the Tertiary Strata, the Coal 
Measures, a Greenland, and other formations. A Pecu- | 
liar Aspect of Evolution. Contained in ScIENTIFIOC 
AMERICAN SUPPLEMENT No. 120. Price 10 cents. To 
be had at this office and of all newsdealers. 


Ithaca Calendar Clock. 


Indicates perpet- 
ually the hour of 
the day, the day of 
the week, the day 
of the month, the 
month of the year. 
Indispensable in 
every business 
office. A necessity 
in every house. 
Manufactured in 
fifteen (15) differ- 
ent styles, to suit, 
from the most 
common house to 
the most elaborate 
banking or count- 
ing house, prices 
ranging from ten 

0) to fifty (50) 

ollars. 

rint- 


English, 
Spanish, Portu- 
ese, French, and 
rman languages. 
Catalogues, price 
lists mailed and 
inquiries answer- 
ed promptly on 
application. 
or sale by all 
leading jewelers in 
United States and 
ada. 
Manufactory at 
haca, N. Y. 
ITHACA _ 
CALENDAR 
CLOCK CO. 


Rider Compression En- 
gine. No steam, noise, 
or danger. Especially 
for suburban residences. Pumps 2,000 to 200,000 gallons 


water per ser 
JAMMEYVER & SAVE 
93 Libocrs Ste, N. Y. 


HOLLOW SPINDLE LATHE. 


Two sizes: 15 in., 144 in. hole; 18 in., 14 in. hole. Besides 
the most approved features of modern New England 
Tools, it has many new points of value, making it the 
best lathe ever offered for general use. 

, CLARKE & CO., Machinery, Boston 


WO000-WORKING MACHINERY, 


New and improved, for special work. 

Boring Machines, Turning Lathes 

Saw Arbors, Saw Benches, Seroll 
Saws, Panel Raisers, and other Wood 
Tools. We build the only patented 
Panel Raiser, with vertical spindles, 
all others being infringements on 

-:- Our parents of July 11 and October 
$1, 1871. 


sid WALEER BROS., 
7S and 75 Laurel St., Phila. 


We will send | 


[May 18, 1878, 


STROUDSBURG, PA. 


EMERY WHEELS AND 
GEO. bY WHEELS AND GRINDERS, 


ROCK DRILLING MACHINES 
AIR COMPRESSORS 


Roel) 
URLEICHTIOCK URI 


FITCHBURG 


MANUFACTURED BY B 
SEND FOR PAMPHLET. 


Mill Stones and Corn Mills. 


We make Burr Millstones, Portable Smut Ms. 
chines, Packers, Mill Picks, Water Wheel and 
iiy adapted to Flour Mills. 


Gearing, specia 
J.T. NOYE & SON, Baffalo, NX, y 


HARTFORD 


STEAM BOILER 


Inspection & Insurance 
COMPANY. 


W. B. FRANKLIN V. Presi. J. M. ALLEN, Prey 
J, B PIERCE, Sec’y. 


MACHINISTS’ TOOLS 


Best quality at low prices. pate Drills, ne Lathes, 
. ¢ Presses. 


Tron Planers, Car H 
Axle Lathes.” . 


NILES TOOL WORKS, Hamilton, Ohio, 


H. RR. WORTHINGTON, 


239 BROADWAY. NEW YORK. 
ec Works, an Brunt Stree 


SUPPLEMENT, January 27th, 1877. 
July ist, 1877. 


Working Models 


And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre &t., N. Y. 


ICROSCOPES Ghora  “dinsses, Secs 


cles, Telescopes, Thermometers. Send for 
Illustrated Catalogue. R. & J. BECK, 


921 Chestnut St., Philadelphia. 


At Reduced Prices. 


CAVEATS, COPYRIGHTS, TRADE 


MARKS, ETC, 

Messrs. Munn & Co., in connection with the publics 
tion of the Screntiric AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over THETt 
YEARS’ EXPERIENCE, and now have tnequaled facilitie 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messr. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringemenls 


‘of Patents. All business intrusted to them is done 


with special care and promptness, on very moderaie 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and hew 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, 1t- 
fringements, Assignments, Rejected Cases, Hints 
the Sale of Patents, etc. 

Foreign Patents.—We also send, free of charge, * 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal com 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents—embracing Canadian, English, Germé, 
French, and Belgian —will secure to an inventor the ex- 
clusive monopoly to his discovery among about ons 
HUNDRED AND FIFTY MILLION of the most intelligen! 
people in the world. The facilities of business and 
steam communication are such that patents can be of 
tained abroad by our citizens almost as easily 85 5 
home. The expense to apply for an English patent * 
$75, German, $100; French, $100; Belgian, $100; C™ 
dian, $50. 

Copies of Patents,—Persons desiring ay patent 
issued from 1836 to November 26, 1867, cam be supplies 
with official copies at reasonable cost, the price ” 
pending upon the extent of drawings and length © 
specifications. +h 

Any patent issued since November 2, 1867, at whic 
time the Patent Office commenced printing the ae 
ings and specifications, may be had by remitting © 
this office $1. 1598 
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United States patents sent free. A handsomely oa 
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